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THE PRESIDENT’S MESSAGE | 


stounding news! The Second Museum 
Asaiin Fund drive is now over the 

top, with some $77,000 not only 
pledged but actually in hand. This quantum 
jump from our last report is due to the unparal- 
leled generosity of member Thomas Peterson, 
Jr. of Cleveland, Ohio, who donated approxi- 
mately $30,000 in marketable securities to the 
AWA. There is more information about Mr. Pe- 
terson and his donation on this page. Our sin- 
cere thanks to him. 

And our thanks also to all those members who 
helped us with their donations — some small, 
some quite large —over the past two years. Your 
faith in the Antique Wireless Association Mu- 
seum as a repository for those precious artifacts 
of the early years of wireless and radio is re- 
flected in your contributions to this essentially 
volunteer organization. In case you are new to 
the AWA — or have simply missed it — all 
donors have been listed in each issue of the OTB 
since the drive started. 

While this particular fund drive is now com- 
plete, the Museum, even though it is staffed by 
volunteers, is still in need of annual operating 
funds. A portion of this, at least, can be derived 
from the auction sale of some of your equipment 
contributions, those items deemed surplus to the 
Museum collections. If you have something that 


you feel can be useful to the Museum, please con- 
tact our curator and museum director, Ed Gable, 
and discuss the details with him. This can range 
from a single item to a complete estate. All con- 
tributions are ac- 
knowledged with a 
letter stating the ap- 
praised value for in- 
come tax purposes. 

The Bruce Kelley 
Memorial OTB issue 
has received acclaim, 
with numerous let- 
ters attesting to his 
contributions over 
the years. While the 
last of the AWA 
founders is gone, his 
successors are now 
carrying on with his legacy. There is a great deal 
of continuing work which is being done on a 
daily basis by dedicated volunteers, and it ap- 
pears that your organization is in good hands. If 
you, on reading this column, can think of a way 
in which you can help us with a few hours a 
month—the needs are numerous—please contact 
me. You need not live in the Rochester, NY area. 
For those of you with E-mail capability, I can be 
reached at <w2dgb@ptd.net>. 


Generous Donation To Museum Puts Fund Drive Over the Top 


Drive Report noted that we were still at just 

60 percent of our goal, with a shortfall of 
some $30,000. In this issue, we are delighted to 
report that the entire deficit has been wiped out 
through the generosity of one man! Member 
Thomas F. Peterson, Jr. donated a block of stock 
valued at that amount to the drive. This stock has 
been sold and the proceeds deposited into the 
fund. 

Tom’s attention was drawn to the fund drive 
because of his overlapping interests in the preser- 
vation and study of radio and electronics history. 
These interests first stirred in the mid 1940s 
when, still in junior high school, he frequently 
spent his weekly allowance on war surplus gear. 
In fact, Tom still has the Gibson Girl emergency 
set and the No. 19 MKII wireless outfit (all with 


| n the last issue of the OTB, the Museum Fund 
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original crates) purchased during those years! 

After high school, the young man went to 
work as a Research Assistant at the Ryan High 
Voltage Laboratory of Stanford University. 
There he was exposed to additional electrical and 
electronic history in the form of instruments from 
the late 1920s still in everyday use—not to men- 
tion more of that World War II surplus, which he 
helped to cannibalize for parts. Dr. Frederick Ter- 
man, then EE Department Dean, was a frequent 
visitor at the Ryan lab. 

In 1953, Mr. Peterson left the lab for M.I.T., 
where he studied circuit theory and vacuum 
tubes—not to mention the radio and cypher 
equipment used by the ROTC. Most of his sub- 
sequent career was devoted to broadcast and mo- 
tion picture technology. After retiring from film 
and video technical production in 1985, he began 
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FROM THE EDITOR 


On the Cover 

Fifty years ago next month, the public learned 
of the birth of a new device that would revolu- 
tionize the technology of electronics. The first 
experimental model, pictured on our cover, 
looked like something Rube Goldberg might 
have invented. The press releases described it as 
“an amazingly simple device, capable of per- 
forming efficiently nearly all the functions of an 
ordinary vacuum tube.” This device was, in fact, 
the first functioning point contact transistor. 

In a few short years its descendants, operating 
at a tiny fraction of the energy required by vac- 
uum tubes and with many times the reliability, 
would replace tubes in virtually all applications 
but those requiring significantly high power han- 
dling capabilities. These transistors were so in- 
expensive to make and power that designers 
were freed from any inhibitions they might have 
felt about the number of active elements in a cir- 
cuit. Electronic circuits became ever more sub- 
tle, sophisticated and versatile; desktop comput- 
ers were developed far more powerful than the 
tube-based systems that had filled whole build- 
ings and required power plants the size of small 
cities. 

And that was just the beginning. Eventually 
integrated circuits were developed that could 
pack millions of transistors and other compo- 
nents into a chip the size of a thumbnail. Solid 


seriously to collect preserve and 
study the history of electricity, 
magnetism and electronics. 

Tom’s library contains vol- 
umes dating from 1600 to 1930 
and beyond, including practically 
every important work in these 
subjects. His personal museum 
preserves a comprehensive col- 
lection of working apparatus. As 
an outcome of his historical re- 
search, he holds a number of in- 
ternational patents for the mea- 
surement of earth ground poten- 
tial as a function of solar wind 
and cosmic rays. 

Mr. Peterson is currently fund- 
ing joint research projects with several Russian 
universities and institutes. Recent visits to Russ- 
ian laboratories have enriched his historical per- 
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Thomas Peterson, Jr. with 
some of the instruments in his 
collection. 


state technology continues to expand at a rapid 
pace, and the electronic engineers of a few years 
from now might very well look back at the cut- 
ting edge technology of today with an indulgent 
and patronizing smile. 


In This Issue 

In this issue, we celebrate the golden anniver- 
sary of the announcement of the transistor’s in- 
troduction. 

In his detailed keynote article The Birth of the 
Transistor, Steve Babbert traces the evolution of 
semiconductor technology from the pioneering 
discoveries of the nineteenth century, through 
the emergence of the quantum theory and the be- 
ginnings of radio communications in the early 
twentieth century, the development of crystal de- 
tectors and thermionic devices, and finally to 
Bell Labs’ all-out efforts to develop a solid-state 
alternative to the vacuum tube for amplifying 
and switching in the telephone network. 

Author Joel Ross is back with the second part 
of J.E. Lilienfeld and the Discovery of the 
“Transistor Effect.” Joel recreates some of the 
devices outlined in Lilienfeld’s 1933 patent and 
concludes that this little-known inventor may 
well have anticipated the solid state designs of 
Brattain, Shockley and Bardeen, the Bell Labs 
research team. Though it is not directly related to 

(continued on page 56) 


spective on technology previ- 
ously hidden by the cold war. 

Tom is a ten-year member of 
the AWA and a member of the 
History of Science Society, Soci- 
ety for the History of Tech- 
nology, AAAS history section 
and the British Society for the 
History of Science. He was an 
active member of the Society of 
Motion Picture and Television 
Engineers for 30 years. 

This generous gentleman 
makes a point of contributing to 
many important libraries and 
centers for historical research. 
The AWA is honored to be in- 
cluded among them and to have received this ex- 
traordinary gift from a very extraordinary man. 
Thank you, Tom! 


AWA NEWS 


OTB Policy on Promoting Events 


The OTB is pleased to list the meets and meetings 
of any established antique radio organization, 
whether or not it is associated with the AWA. Do 
not send your information directly to the OTB 
Editor. Please send it to Joyce Peckham, Box E, 
Breesport, NY 14816. Closing date is six weeks 
prior to first day of month of issue. 


CALENDAR OF AWA ACTIVITIES - 


April30-May2 
IHRS/AWA Regional Spring Meet — 
May 2 
- Bloomfield, NY ‘sacha Meet 
May 2 
Semi-Annual board meeting 
May 9 
Northern NJ Spring Meet 
August 8 


Joint Meet With NFWA — Amherst, NY 


September 2-5 
Annual Conference, “Zenith” 


November 1 
Annual Business Meeting 


(see below for detailed intormation on meets) 


CALENDAR OF MEETS 


(AWA logo identifies AWA-sponsored events) 


IHRS/AWA ANNUAL SPRING MEET AWA 
April 30, May 1-2 

Indiana Historical Society Spring Meet at Sig- 
nature Inn East, I-465 and US 40, Indianapolis 
IN (317) 356-6966. Discounts available for 
AWA and IHRS members. Meet opens for 
setup Thursday p.m. April 30. Programming 
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and swap meet Friday, May 1 and Saturday, 
May 2. Banquet Friday evening. Contact Ross 
Smith, 1133 Strong Ave., Elkhart, IN 46514. 


LS 
AWA 
ar 


BLOOMFIELD, NY SPRING MEET 
May 2 

Auction of surplus items from Annex, flea mar- 
ket, dinner. Curator Ed Gable plans to expand 
the auction of items from the Annex this year. 
Info: Ed Gable (716) 392-3088, e-mail 
k2mp@eznet.net; or Lauren Peckham (607) 
739-5443. Contact Ed for reservations for noon 
luncheon. NOTE: flea market space will be 
$2.00. 


SEMIANNUAL BOARD MEETING 
May 2 

At the Legion Hall, following the Spring Meet, 
approximately 2:00 p.m. 


ZS 
AWA 
ar 


LS 
AWA 
ZF 


NORTHERN Nj SPRING MEET 
MAY 9 

Our twelfth meet will be at the Inn at Schooley’s 
Mountain (on Rt. 517, four miles south of Hack- 
ettstown and two miles north of Long Valley)— 
same location as last year. We will try to place 
signs on the highway to help direct you. Sched- 
ule: Friday, May 9: check in at motel after 2 
p.m.; Saturday, May 10, 8 a.m.: registration for 
sellers, $5.00 in advance $7.00 at gate (No 
charge for buying or looking). Coffee, dough- 
nuts and rolls will be available. We will have 
plenty of market space. Order lunch or dinner 
from menu; no advance notice required. Please 
plan to stay for lunch. The restaurant and AWA 
would appreciate it. 


MAARC EXTRAVAGANZA 98 

July 10-12 

Holiday Inn South Convention Center, Lansing, 
MI. Theme: “Detrola: The Little Company that 
Could.” Register and claim selling space July 9 
beginning about 5 pm. 3-day flea market opens 
at dawn July 10. Auction begins 1:30 p.m. July 
11. Programs, equipment contest, women’s lun- 
cheon. Donation auction 9 a.m. July 12. Special 
room rate $62.00 per night (block of rooms set 
aside till June 15th). Reservations: (517) 694- 
8123. For brochure, send postcard to Extrava- 
ganza °98, Suite 100, 3520 Okemos Rd. #6, Oke- 
mos, MI 48864-5943. 
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NIAGARA FRONTIER WIRELESS 
ASSOCIATION eat 


August 8 

Joint meet with the AWA and our largest of the 
year. At the Amherst Museum, Amherst, NY. 
From the NY State Thruway, take Exit 49 (Tran- 
sit Rd., Rt. 78) north nine miles. Left on 
Tonawanda Creek Rd. Proceed two miles to the 
museum. 8 a.m. to noon.—flea market. 10:30 
a.m.—museum opens. | 1 a.m.—auction of more 
items from the estate of John Myers, plus dona- 
tion auction. Contest categories: Insulators and 
Lightning Arresters; cone speakers; homebrew 
tube sets (not kits); novelty radios, tube or tran- 
sistor; open (anything radio related). Theme: 50 
years of local (Buffalo) television. Bring along 
something to show in the display of early TV ar- 
tifacts. Talk on early TV about 12:30. Entry fee 
$3.00. No extra charge to sell or for other activ- 
ities. For info: Larry Babcock (716) 741-3082 or 
Gary Parzy (716) 668-2943. 


RECURRING MEETINGS 


* California Historical Radio Society —Quar- 
terly swap meets at Foothill College, Los Altos 
Hills, CA; May 4, Aug. 3, Nov. 2. Exit Magde- 
lena off 280 freeway. The upper parking lot “T” 
gates open at 8 a.m. Regional events: May 18 
(San Luis Obispo); July 6 (San Francisco); Sept. 
14 (picnic/meet-near Rio Vista); Oct. 5 (Red- 
ding). General address is CHRS, P.O. Box 
31659, San Francisco, CA 94131. 24-hour 
voicemail info: (415) 978-9100. 

* Cincinnati Antique Radio Society — Meets 
third Wednesday of each month. Eastgate Mall, 
SR32 & 1275. Community room in mall. For 
more information, contact Bob Sands, 513-858- 
1755 or Ted Lewis, 937-446-3898. 

* Carolinas Chapter of the AWA — Meets ap- 
proximately bimonthly. For more information, 
contact Ron Lawrence, President, P.O. Box 
3015, Matthews, NC 28106-3015: phone (704) 
289-1166. 

* Delaware Valley Historic Radio Club — 
This SE Pennsylvania club meets the second 
Tuesday of each month at North Penn Amuse- 
ments, 105 Main St. (Rt. 113), Souderton. Mem- 
bership $10/yr. For info: P.O. Box 41031, 
Philadelphia, PA 19127-0031, or Mike Koste 
(215) 646-6488. 

* Houston Vintage Radio Association — 
Meets second Tuesday each month (except Jan. 
and Dec.) at Lai Lai Restaurant, Tides II Motel, 
Houston Medical Center, Main and Holcombe 
Sts., Houston, TX. Meetings include auction/ 
program, 7-10 p.m. Assoc. publishes Grid Leak 
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quarterly, monthly activity announcements. 
Membership $15/yr. Write: HVRA, P.O. Box 
31276, Houston, TX 77231-1276, or call 
Richard Collins, (713) 778-0721. 

* Hudson Valley Antique Radio & Phono So- 
ciety — Meets third Thursday of month, 7 p.m. 
Meeting, swap meet, and membership info: Peter 
DeAngelo, President, HARPS, 25 Co. Rt. Ay 
Campbell Hall, NY 10916. (914) 496-5130. 

* London Vintage Radio Club — This On- 
tario, Canada club meets in London on the last 
Saturday of January, March, May, June and No- 
vember. Annual flea market held in Guelph, On- 
tario in September in conjunction with the 
Toronto club. Contact: Lloyd Swackhammer, 
VE3IIA, RR#2, Alma, Ontario, Canada. (519) 
638-2827. 

* Mid-Atlantic Antique Radio Club — Meets 
monthly, usually at New Hope Seventh Day Ad- 
ventist Church, Burtonsville, MD, Saturdays or 
Sundays, depending on time of year. Contacts: 
President Ed Lyon, 11301 Woodland Way, My- 
ersville, MD 21773-9133, (301) 293-1773, or 
Membership Chairperson Jay Kiessling (410) 
239-1818. 

* New Jersey Antique Radio Club — Meets 
second Friday each month, 7:30 p.m. Holds three 
annual swap meets. Contact (send SASE): Tony 
Flanagan, 92 Joysan Terr., Freehold, NJ 07728, 
(908) 462-6638. 

* Northwest Vintage Radio Society — Meets 
second Saturday of each month (except July and 
August), at or about 10 a.m., at the Buena Vista 
Club House at 16th and Jackson streets in Ore- 
gon city, Oregon. Members display radios, ex- 
change information. Guests welcome at all meet- 
ings and functions, except board meetings. For 
info, write the Society at P.O. Box 82379, Port- 
land, Oregon 97282-0379. 

* Oklahoma Vintage Radio Collectors — 
Meets second Saturday each month, Spencer’s 
Barbecue Restaurant, NW 63rd and May Av- 
enue, Oklahoma City. Dinner/socializing, 6 
p.m.; meeting at 7 p.m. Membership, $12/yr., in- 
cludes monthly Broadcast News. Info: SASE to 
OKVRC, P.O. Box 72-1197, Oklahoma City, 
OK 73172-1197, or call (405) 722-0595 or 
(405) 755-4139 eves. 

* Ottawa Vintage Radio Club — Meets 
monthly (except June and July) in Conference 
Room, Ottawa Citizen, 1101 Baxter Rd., Ot- 
tawa, Ontario. Contact: Tom Devey, 601-810 
Edgeworth Ave., Ottawa, ON K2B 5L5, (613) 
828-5152. Membership: $10 Canadian/yr. 

* Texas Antique Radio Club — New club 
forming in San Antonio area. Meeting dates to 
be announced. Contact: Joe Koester, President 


FA 


TARC, 7111 Misty Brook, San Antonio, TX 
78250-3498. (210) 522-1662. 


SERVICE SOURCES AVAILABLE 


The AWA Source Sheet is a listing of parts 
suppliers and services for the radio collector. 
Cost: only a business-size self-addressed 
stamped envelope to AWA, Box E, Breesport, 
NY 14816. 


AWA SLIDE/VIDEO PROGRAM 


The Antique Wireless Association has avail- 
able several historical documentaries to loan to 
affiliated organizations for club meetings and 
programs. There is no charge for this service 
other than return mailing cost. For info on loan 
conditions, to make reservations, or just inquire, 
contact Richard Ransley, P.O. Box 41, Sodus, 
NY 14551. The following are available: 


VHS Video Programs 

V-2 — “Electrons on Parade.” 18 min. 1938 
movie made at RCA’s Harrison Plant showing 
production lines with closeups showing receiv- 
ing tubes, including a short sequence on trans- 
mitting tubes. (Very rare movie.) 

V-4 — “The British Receiver.” Documentary 
of the AWA/BVPS meet with visit to Marconi’s 
Chelmsford plant, the British Science Museum, 
and ending with series of collectible British re- 
ceivers. (VHS program transferred from slides.) 

V-5 — “The Early Years.” Historical docu- 
mentary narrated by Clarence Tuska telling of 
the early years of amateur radio, founding of the 
ARRL and WW I military radio training school. 
(VHS program transferred from slides. 

V-6 — “The Key.” History of the tele- 
graph/radio key covering early hand keys, semi- 
automatics and commercial types. Script by Lou 
Moreau, W3WRE. (VHS program transferred 
from slides.) 

V-9 — “The Transatlantic Tests and 1BCG.” 
Rare documentary/photographs showing early 
amateur operation leading to famous 1921 
transatlantic tests. 

V-12 — “Those Wonderful Magazine Cov- 
ers.” The story of radio through magazine cov- 
ers. Colorful with period music. 

V-15 — “The WHAM Story.” Details devel- 
opment of a pioneer radio station in Rochester, 
NY. Program developed with assistance and rec- 
ollections of Art Kelly, the station’s former gen- 
eral manager. 
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V-16 — “The Charles Herrold Story.” Video 
prepared by Mike Adams who donated this copy 
to the AWA. It documents the work of broad- 
casting’s Forgotten Father who started broad- 
casting in 1912. 


Slide Programs 

S-1 — “Portrait of a Pioneer.” The life of 
Elmo Pickerill. 

S-2 — “Polar Adventure.” Pictures taken by 
Bud Waite and his narration describing numer- 
ous trips to the Antarctic over a 35-year period. 

S-3 — “70 Years of Vacuum Tubes.” De- 
scribes the history of vacuum tubes. 

S-4 — “The Early Years.” (See description 
for V-5.) 

S-7 — “The Transatlantic Tests and 1BCG.” 
(See description for V-9.) 

S-8 — “Trip Through the AWA Museum” 
Covers exhibits and equipment. 

S-12 — “The Key.” (See description for V-6.) 


NOMINATIONS FOR AWA AWARDS 


It is time to nominate candidates for five prizes 
to be given at the annual conference. 


The AWA Houck Award for Documen- 
tation goes to an AWA member who has written 
several original articles on radio development or 
history in the OTB, Review, or other publication. 
(This can include a book on a related subject.) 

The AWA Houck Award for Preservation 
is for a member who, through personal accom- 
plishment, has acquired and preserved by docu- 
menting an outstanding collection of radio arti- 
facts. Send your selection(s) to the Houck 
Awards Administrator, giving your reasons why 
the nominee(s) should receive the Award. The 
address: Barney Wooters, 8303 E. Mansfield 
Ave., Denver, CO 80237. 

The BK-OTB Award is given to the member 
who publishes in the O7B an article judged to be 
the most outstanding, original, historical presen- 
tation of the award year. For this year, articles in 
the Nov. 1997 and Feb., May and Aug. 1998 is- 
sues will be considered. All AWA members are 
eligible for this award except those on the Award 
Committee and the OTB Editor. Simply identify 
the article and the nominee, with reasons for 
your selection; send to committee chairman Bill 
Denk, W3IGU, 81 Steeplechase Rd., Devon, PA 
19353. 

The Taylor Award, in memory of John Tay- 
lor, RCA TV developer, is for “preserving tele- 
vision history.” Submissions are invited here, 
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too, to Peter Yanczer, 835 Bricken Pl., Warson 
Woods, MO 63122. 

The Tyne Tube Award is presented, in re- 
membrance of Gerald F.J. Tyne, for contribu- 
tions to preserving or documenting the history of 
tube technology. Nominations may be sent, with 
supporting reasons, to administrator Lauren 
Peckham, Box E, Breesport, NY 14816. 

Award winners through 1994 will be found in 
the November, 1994 OTB; 1995-1996-1997 win- 
ners were: AWA Houck-Documentation, Mike 
Adams — William Orr — NOT AWARDED 1997; 
AWA Houck-Preservation, Perham Museum 
Staff — Jerry Vanicek - NOT AWARDED 1997; 
BK-OTB, Dr. Robert Murray — George Michael 
— James Rybak; Taylor, Morgan Wesson — AI- 
bert Abramson — NOT AWARDED 1997, Tyne 
Tube, NOT AWARDED 1997- Peter A. Keller — 


NOT AWARDED 1997. 
Please send nominations by August I (Au- 
gust 7 for the BK-OTB Award). 


MAY 1998 / THE OLD TIMER’S BULLETIN 


About Our 
Feature Article Authors 


STEVEN J. BABBERT 
The Birth of the Transistor 

Steven Babbert is an electronics technician 
specializing in TV/VCR/stereo repair. He is also 
a free-lance electronics writer, primarily in the 
field of TV theory and servicing. Steve is cur- 
rently writing a book on these subjects for 
Prompt Publications. 


SO 


PAUL JOSEPH BOURBIN 
The Great Voice 

Paul Bourbin has been interested in antique 
electronics since early youth. He collects every- 
thing from spark to transistor sets and enjoys re- 
pairing and restoring his acquisitions. He also 
has an outstanding collection of vintage paper, 
including books, magazines and service litera- 
ture. Paul is currently On Site Event Chairman 
for the California Historical Radio Society, and 
has served a five-plus year stint as President of 
that organization. 

a) 


PAT LEGGATT 
How Radio Became Wireless 

Pat Leggatt was born in Devon, England and 
educated at Marlborough College and Bristol 
University. Joining the BBC in 1953, he served 
in several posts until his retirement in 1987. 
These included Engineer-in-Charge, Television 
Recording; Head of Studio Planning and Instal- 
lation; Head of Engineering Information; Chief 
Engineer, External Relations. He is a former 
chairman of both the IEEE History of Technol- 
ogy Group and the British Vintage Wireless So- 
ciety (BVWS), as well as a recipient (1991) of 
the AWA Taylor Award. Pat’s interests include 
studying and writing about wireless and televi- 
sion history, collecting and restoring vintage 
radio items, and music from baroque to jazz. 


IO 


JOEL P. ROSS, K2HXS 
J.E. Lilienfeld and the Discovery of the “Tran- 
sistor Effect” 

Regretfully, we have not been able to obtain 
biographical information on Joel Ross in time 
for our publication deadline. However, he is a 
member of the Department of Chemistry and 
Physics at Saint Michael’s College in Colch- 
ester, VT. 


AWA ANNUAL CONFERENCE 


THRUWAY MARRIOTT, ROCHESTER, NY 
SEPTEMBER 2-5, 1998 


asts will convene, exchange equipment, and learn more about the development of 

radio and electronics. If you have never been to the yearly “reunion,” why not 
give it a try? Rochester (Henrietta) is just north of upstate New York’s beautiful Finger 
Lakes region, easily reached by car or plane. The site is 26 easy miles from the AWA 
Museum at Bloomfield. 

Advance registration is encouraged to facilitate preassembly of registration materials 
and preassignment of flea market spaces. Your materials for advance registration will be 
included in the August O7B. There will be unlimited registration at the door. 

The conference site is the Thruway Marriott, which is a full-sized, full-service hotel. 

It offers special nightly rates ($88 single, $90 double, $90 triple, $100 quad) up to Aug. 14. 
For info or reservations, call (716) 359-1800. The Marriott has high-quality restaurant facili- 
ties, and other lodging and eating places are nearby. 

The hotel is reached from Exit 46 of the New York State Thruway (I-90): take I-390 north 
to NY 253 west, to NY 15 south. For visitors arriving by air, the location is about seven miles 
or 15 minutes from the airport. There is shuttle service, 7 a.m.-11 p.m. (specify the Thruway 
Marriott). 

The special theme for this year is “Zenith.” AWA ELECTRONIC 


Conference Chairperson COMMUNICATIONS MUSEUM 
BRUCE ROLOSON VILLAGE GREEN, BLOOMFIELD, NY 


, Refer to map at left. Directions from hotel: 
Program Chairperson Right (south) on Rt. 15. At Avon (9.5 mi.), _ 
LAUREN PECKHAM left (east) on Rts. 5 & 20. At Bloomfield — 
Conese Chairperson (16 mi.), left at brown “Radio Museum” 

sign near Holloway House restaurant. Go 
GEOFFREY BOURNE approx. 200 ft. and park. Museum is on the 
left. 
N 


\ ROCHESTER HOURS: 
90) Sunday, Aug. 30 — 2-5 p.m. 
* “DB Wednesday, Sept. 2 — 7-9 p.m. 


200) .3 — 9-11 a.m. 
ROCHESTER 77, Thursday, Sept. 3 — 9-11 a.m 


AIRPORT Saturday, Sept. 5 — 3-5 p.m. 


Round trip bus transportation to museum _ 
available Wednesday evening. | 


W ELCOME BACK! At the 37th annual conference, collectors and history enthusi- 


"> 4+ROCHESTER 
| AWA | THRUWAY 39) 


MARRIOT 


ee 


TO 
BUFFALO 
ExiT 45 YEW Yop, 


STATE 
THRUHAY SYRACUSE 


21) 


BLOOMFIELD CANANDAIGUA 
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THEME: ZENITH 


Programs 


FRIDAY BANQUET AND AWARDS 
Program to be announced. 


EARLY RADIO PREMIUMS 
History and Collector Status. Presenter: Bill Ross. 


DEMONSTRATION OF A FLYING-SPOT COLOR SCANNER AND RECEIVER 
This interesting demonstration will illustrate the principles originally used by J.L. 
Baird in 1928. Presenter: Peter Yanczer. 


ZENITH: TRANSISTOR RADIOS AND LITERATURE 
A slide illustrated program. Presenter: Norm Smith. 


THE ZENITH WINDCHARGER 
Some historical background on this important device. An actual sample will be on 
display. Presenter: Dale Goodwin. 


HISTORY OF SHORTWAVE RADIO 
Presenter: Bart Lee. 


KEY AND TELEGRAPH SEMINAR 
This program is always a hit with AWA members. Moderated by Murray Willer. 


H.J. ROUND AND THE UV199? 
Presenter: Tube Historian Jerry Vanicek. 


PRE-1912 WIRELESS AND ELECTRICAL EQUIPMENT DISPLAY 
Members are encouraged to bring pieces for display and identification. Q&A led 
by Lauren Peckham. 


AMATEUR RADIO FORUM 
A chance for good fellowship, reports on our various old-time contests and dis- 
cussions of transmitters and receivers in use. 


RADIO RESTORATION 
Presenter: Bob MacIntyre 


Many other activities are in store for you, including the usual large flea market, four 
auctions, a sightseeing excursion, the old equipment contest, ladies’ lunch, our ever- 
popular book fair and visits to the AWA Museum. 


— SEE THE FOLLOWING PAGE FOR OLD EQUIPMENT CONTEST CATEGORIES — 
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BY GEOFFREY BOURNE AND RALPH WILLIAMS, N3VT, 
CONTEST COORDINATORS 


THE OLD EQUIPMENT CONTEST 
1998 AWA CONFERENCE 


— The Zenith Corporation — 


the 1998 contest are divided into two 

major groups: Theme and Standard. The 
Theme categories reflect the Conference’s cen- 
tral historical purpose: a review of the products 
and history of the Zenith corporation. 

This year we will continue with the Standard 
categories: Receiver, Transmitter and Crafts- 
man. As in past years, the receiver categories 
will be delineated by number of tubes, and we 
will have two transmitter categories: Spark and 
CW. The Craftsman categories provide a show- 
case for our many members with special skills in 
conservation and restoration. 


T he AWA Old Equipment Categories for 


CORREO REE O Re Ree EEE E HESS HOE SEEEEEEH EOE EEESESEEE SESS OEE EEEE OSES EEE EES 


THE THEME CATEGORIES 
1. The Early Years — 1920s 


A. BATTERY SETS. In the infancy of the in- 
dustry, radios were powered by battery. Compa- 
nies made great strides in improving the tech- 
nology for better reception and, most important, 
for greater battery life. A model 3-R , 4-R or any 
Zenith battery set can be entered. 


B. A.C. SETS. When A.C. power became avail- 
able, the radio industry took off. Now it was 
possible to listen to the radio at any time and for 
as long as desired without having to worry about 
the batteries going dead. Any Zenith AC radio 
can be entered. i.e. model 14E, 62, 72, etc. 


2. The 1930s 


A. TOMBSTONES. This is the time of afford- 
able radio; now almost anyone could buy one. A 
good example from this era would be a “Walton 
set:” 
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B. CATHEDRALS. The classic example of an 
antique radio; highly collectable, unique in de- 
sign. A good example would be a “Zenette.” 


C. BLACK DIAL CONSOLES AND 
CHAIRSIDES. The big black dial was the 
Zenith design statement and represented a break- 
through in dial readability. This style was used 
for many years. A great example would be a 
“Stratosphere.” 


3.The 1940s 


A. PRE WAR. Small wood and Bakelite sets 
would be appropriate. 


B. WORLD WAR II PRODUCTION. Like 
most companies, Zenith converted its manufac- 
turing lines to military production during the war 
years. Examples of the military radios belong 
here. 


C. POST WAR. After the war ended, Zenith re- 
sumed production of household radios. The in- 
expensive wood and plastic “baby boom” sets 
are good examples. 


4. The 1950s 


A. CONSOLES: RADIO AND RECORD 
PLAYER. During the 1950s, more emphasis 
was put on the quality of the sound reproduc- 
tion. The introduction of FM led Zenith to a new 
level of household radio quality. 


B. TRANSISTOR RADIOS. With the invention 
of the transistor, the portable radio entered a new 
era. The new personal “play anywhere” sets had 
small size, light weight, and previously unheard- 
of battery life. Bring in those transistor radios! 
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C. TABLE TOP RADIOS. The “All American 
Five” Design made for an inexpensive radio. It 
was what every kitchen had to have. Bring in a 
Zenith example. 


5. The Transoceanic. 

The “Transoceanic” was one of the most popu- 
lar portable radios of all time. We are looking for 
a display of the variations in the models or just a 
single outstanding radio. Be inspired. 


6. Television 1940-1960. 


Bring in a significant black-and-white or color 
Zenith TV, with its history. 


7. Company History. 

In this category we are looking for company in- 
formation, sales quotes, engineering documents, 
technical information bulletins or other docu- 
ments to add life to the company. 


8. Advertising and Customer 
Documents. 
Customer-oriented documentary artifacts such 


as magazine ads, dealer displays, give-aways, 
descriptions of radio or television programs and 
product instruction books. 


POOP SCOTT OH HEHEHE EE ESSE OSES EEE SEEEE HESS ESEEES 


THE STANDARD 
RECEIVER CATEGORIES 


9. Passive Receivers. 

Any detecting device, not including vacuum 
tube or solid state amplifying devices, whose 
purpose is to convert radio energy into intelli- 
gent signals. 


10. One- and Two-Tube Receivers. 
Any receiver which uses one or two tubes for 
any of its functions. A tube or valve that includes 
more than one electron stream in a single enve- 
lope will be counted as one tube. 


11. Three-Tube Receivers. 

The detector-two-stage radio is the most often 
found example in this category, but reflexes and 
special circuit sets are sought. 
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12. Four- and Five-Tube Receivers. 
Many radios from all periods can fit here, not 
just three-dialers. Electric radios that show some 
special feature will be welcomed. 


13. Receivers With Six or More Tubes. 
Superhets are the usual entries in this class but 
many other sets qualify, especially the electric 
radios of the thirties. Most communication re- 
ceivers can be entered. 


14. Novelty Radios. 

Entries here can range from Mother’s Oats crys- 
tal sets to Teddy-bear transistors, leavened with 
goodly doses of the All-American Five. 


15. Speakers 


A. HORN. Any sound reproduction device can 
be entered here as long as it employs a horn or 
bell for sound amplification. 


B. CONE. When radio sets reached greater 
power output levels, the magnetic speaker unit 
was designed with large surface areas for better 
sound reproduction. There are many fine exam- 
ples of this type of speaker. i.e. Tower Adven- 
turer, Western Electric, etc. 


TOOTH EHO E EEE E EEE E SHEE EEEEEEES 


THE TRANSMITTER 
CATEGORIES 


16. Spark Transmitters and Artifacts. 
Do not hesitate to enter a major piece of spark 
equipment if you think it is rare or historically 
significant. 


17. Vacuum- Tube Transmitters. 

Some of the sets for this class are old, some not 
so old, most home-built. While the predominant 
entries have been amateur-operated, commercial 
equipment is welcome. 


SOOO HEE HEHE EEE E ESET EEE EE EEE ESEEEEE ESOS ESOS EES 


THE CRAFTSMAN 
CATEGORIES 


18. Restoration of Appearance. 

The purpose of this category is to display exam- 
ples of rebuilding and refinishing the cabinets 
and containers that were used to house radio re- 
ceivers. There is no requirement for a particular 
kind or size of set to be entered. A description of 
the work done will be considered an important 
part of the entry. The critical element is the ap- 
pearance of the radio, including woodwork, es- 


14 


cutcheons, dials, knobs and other visual details. 


19. Restoration of Operation. 

This is the category for those craftsmen who art- 
fully substitute modern components for old fail- 
ures. The new electrolytic in the old can is an ex- 
cellent example. Another is the transistorized 
tube. Perhaps the replacement of pot-metal parts 
by silver-gray colored epoxy castings has been 
accomplished by one of us. If so, please bring in 
the set that incorporates that restoration. An 
entry should be accompanied by documentation 
showing the basis of the update that preserves 
the quality of the original. 


20. New or Rebuilt. 

Previously we have encouraged entries that 
showed the conference attendees how substitu- 
tions and reconstructions would provide vital 
parts or pieces. We also encouraged craftsmen 
who had made an old function come alive again 
to bring their work for review. Do you remember 
the Federal receiver that was entered several 
years ago and the operating Marconi coherer de- 
tector from the year before last? We want to con- 
tinue that tradition so bring in your retrospective 
designs and your reconstructions. There is no re- 
quirement for particular devices or circuits. 


PEPER e eee HOO HHH TEESE EEEEE EEE SE SEES SESE EE EEE EEE EEEEEEEEEEEEEES 


THE CONTEST AWARDS 


Elle Craftsman. Given in memory of Bruce Elle 
to a builder of a high-quality radio receiver of an 
old or new type. 


Matlack Transmitter. Given for excellence in 
constructing or restoring transmitting equipment. 


Display. Recognizes the informational value and 
quality of an exhibit in the contest at the AWA 
conference. 


Thompson Best of Show. Awarded in honor of 
early amateur Eunice Thompson, W1MPP, for 
the top entry in the Old Equipment Contest at the 
Annual Conference. 


People’s Choice. Awarded to the entry that re- 
ceives the most favorable votes from attendees 
and visitors to the contest. All entries, including 
displays, are eligible for this award. 
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total donations are W He over $7 000! This sudden, ee welcome, de- 


club, ‘eked io 
foundation 


$75,000 
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PRESIDENT’S CLUB 
$500.00 or more 


Stanley Avery 
Taizo Arakawa 
William Artzberger 
Earl Bakken 
Jay Ballard 
J. Daniel Bode 
Dr. Max Bodmer 
Bristol Radio Club 
Ted Bryan 
Dexter Deeley 
James Frederick 
Max de Henseler 
George Fathauer 
James Frederick 
George Freeman 
Ronald Frisbie 
Edward Gable 
George Hails 
Wilfred Jensby 
Bruce Kelley 
John Kelly 
Robert Lozier 
Lauren & Joyce 
Peckham 
Thomas Peterson 
Tolbert Prowell 
Bruce and Deborah 
Roloson 
Ross Smith 
Bengt Svensson 
John Terrey 
Timothy Walker 
John Ward 
Morgan Wesson 
Ralph & Elinor 
Williams 
XRE Corporation 


CURATOR’S CLUB 
$100 to $499 


A. Harvey Adams 
John Anderson 
George Ayers 
Larry Babcock 
Clarence Bedker 
Floyd Bennett 
Kenneth Blakeman 
Charles Bliley 
Charles Brelsford 
David Carson 
Raymond Chase 
Donald Christians 
Charles Closson 
Robert Corbin 
Michael Dalzell 
Donald Daykin 
Ruth Daykin 
Claude Dellevar 
William Denk 
Robert Dennison 
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George Drisko 
Thomas Ely 

Marc Ellis 

Peter Elmendorf | 
Mike Feher 
Raymond Filozof 
William Fizette 
Neil Friedman 
Mamoru Fugimuro 
Alfred Grebe 
Charles Griffen 
Marvin Hall 
Steven Hamilton 
William Holly 
Donald Hudson 
Ozzie Jaeger 

Al Jones 

Floyd Jury 

Barry Keyes 

Ben Kittredge 
Louis Kohnen 
Wendell Kollen 
Karl Koogle 
James Kreuzer 
Hanspeter Lambrich 
Bartholemew Lee 
Patrick Leggatt 
Thomas Lewis 
August Link 

Fred Linn 

John Lovering 
Brockway McMillan 
Harry Mills 

Paul Mooney 
David Moore 
James Mozley 
Michael Naumann 
Morris O’Brien 
Thomas O’Connor 
Hisashi Ohtsuka 
Henry O’Meara 
James O’Neal 
David Pavek 
Robert Perry 
Manuel Pires 
Anthony Prasil 
Tolbert Prowell 
William Pulhamus 
Richard Ransley 
Arthur Reuter 
Opel Schrader 
Rodney Schrock 
J. Shaver 

Keith Shetlar 

W. Sides 

Edward Smith 
John Smith 

Aaron Solomon 
Stedy Stedenfeld 
Jack Steinholz 
Houghton Stevens 
Peter Sypher 

Ed Taylor 

Francis Thisse 
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: David Thorn 

: James Thomas 

: James Troe 

: James Wades 

: John Walker 

: Seth Ward 

: John Wenrich 

: John Wiesner 

: Arch Wilder 

: John Winans 

: Barney Wooters 
: Peter Yancer 

: Jun Yatsuyanagi 
: John Zimmerman 


DONORS 


: Michael Adams 
: Thomas Adelsperger 
: Howard Andrews 
: James Andrews 

: Stanley Atkinson 
: Karl Ayer 

: Walton Ayer 

: Alfred Balk 

: John Bartlett 

: George Bates 

: Clement Becker 
: Frank Bequaert 

: Brian Belanger 

: Edward Bell 

: James Beyer 

: Paul Bohlander 

: Morton Brewer 

: William Bridges 
: Guy Brown 

- William Buchan 
: Rod Burman 

: Donald Campanelli 
: Earl Carter 

: Gary Carter 

: William Coffey 

: Paul Corrette 

: James Delton 

: Adam Denison 

: Arnold Dilley 

: Vince Doerr 

: Robert Dold 

: Joseph Dreher 

: Philip Drexler 

: Tad Drogoski 

: Francis Dukat 

: Peter Dugal 

: Severin Dvorsky 
: Floyd Engels 

: Elwyn Erway 

: Paul Feldman 

: Raymond Filozof 
: John Foell 

: Ralph Formica 

: Richard Foster 

: Paul Froehlich 

: D. Gagne 

: Daniel Gaidosz 


Chester Gehman 
Fred German 
Leo Gibbs 
Frank Goff 
Kim Graca 
John Graff 
James Graham 
Warren Green 
G. Greenhalgh 
Francis Greetham 
Paul Gregg 
Henry Grindlinger 
Herb Haddleton 
Theodore Hannah 
Michael Harla 
Brian Harris 
Steve Harris 
Charles Harrison 
Randolph Haus 
Walter Hayden 
Jeffrey Henry 
William Higinbotham 
Millard Hoagland 
Conrad Hoffman 
Donald Hudson 
David Hunt 
John Huntoon 
Fletcher James 
Henry Jeffrey 
Sterling Jensen 
Loren Jones 
Philip Kellen 
Frank Kopf 
Martin Kornblatt 
Arthur Kyle 
Arthur Lanham 
Samuel Ledford 
Patrick Leggatt 
Anthony Leone 
Gerald Liccione 
Philip MacArthur 
Richard Mackiewicz 
Francis Marcellino 
Camille Marie 
Thomas Maynard 
Frank Mazourek 
Thomas McClenin 
Dale McLellan 
Robert Meigs 
Stewart Merson 
Donald Merz 
Alan Metz 
Leslie Moore 
Patrick Mullen 
Museum of History & 
Technology 
Norman Nitschke 
Floyd Paul 
Perham Foundation 
Theodore Phillips 
Lawrence Pidet 
William Plimpton 
Evan Powell 
John Proefrock 
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Charles Rhodes 
Robert Richardson 
C. L. Roberts 
William Roberts 
Ken Roegner 
Walter Rosenfeld 
Charles Rhodes 
Harold Rolfe 
Trefry Ross 
Steven Rowell 
Keith Rudes 
Victor Ruiz 
Richard Saunders 
Edward Schaefer 
Donald Schmoll 
Joseph Schlosser 
Gary Schneider 
Michael Schultz 


- Norman Scott 


Eugene Setwyn 

Delbert Shafer 

Gregory Sheppard 

Jerry and Marsha 
Simkin 

D. Sjoen 

Thomas Slater 

Craig Smith 

Milton Stahl 


: Rich Stamer 

: Patrick Stewart 
: Charles Storni 
: Charles Strom 
: Desmond 


Thackeray 


: Robert Thomas 

: Ben Tongue 

: Robert Trauterman 
: John Troster 

> Michael Ullmar 

: Peter Ulmer 

: George VanDyke 

> John Walker 

: Roland Walker 

: Douglas Waltz 

: Frank Waskiewiz 

: Rick Weibezahl 

: John Weyer 

: Robert Wheeler 

: Paul Whipple 

> Irving Wild 

: Thomas Willard 
Arthur Wilson 

: Fred Wood 

: Barney Wooters 

: Donald Wriglew 
: Thomas Zenisek 


SILENT KEYS 


We record the passing of the following 
AWA members with deep regret. 


JOSEPH E. BAUDINO* 
DRZGHARLESJE-DEROER 
RUDY HOPPART 
JULIAN JABLIN, W9IWI 
LENFORD A. STAFFORD 
EDWARD E POHLIG, W2KTU 
RAYMOND P REDWOOD 


*See also listing in Recent Radio, 
TV and Entertainer Obituaries. 


Note: AWA officers and members are 
requested to submit all information about 
Silent Keys, with or without special recog- 
nition, to Joyce Peckham, Secretary, Box 
E, Breesport, NY 14816. This will help in 
the collection, coordination and appropri- 
ate recognition of both AWA members and 
others who have made contributions to the 
electronics and entertainment industries. 
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LETTERS TO THE EDITOR 


All letters to the Editor are read with interest and attention, though not all can be published in this 
column. Letters may be paraphrased, shortened or otherwise edited to fit the available space. The 
statements made by our correspondents are their own opinions and do not necessarily reflect the views 
of either the OTB staff or the Antique Wireless Association. 


BRUCE KELLEY 


It was with great sadness that my wife, 
Jeanette, and I heard of the passing of Bruce Kel- 
ley. He was truly one of the pioneers of this great 
hobby. Without his enthusiasm, we might not be 
in the position we are in today. 

I was one of the first foreign members of the 
AWA, having been sponsored by the late Floyd 
Lyons, tube and light bulb collector of San Fran- 
cisco. This was around 1967. I visited the U.S. in 
1969 with my family, arranging to call in on 
Bruce at the Main Street house when we were in 
his part of New York. By this time I was in reg- 
ular mail contact with him. 

I was unaware, until our arrival, that he had 
me slotted in as Guest of Honour at the Spring 
Meet which I wanted to attend. I was even more 
pleasantly surprised when I won the Lucky Door 
Prize at the VIP Dinner. This was a “lazy Susan” 
and we still use it today. Bruce must have 
“arranged” this to happen, but never said. Helen 
baby-sat our two young sons in the evening. 

Over the years since then, Bruce always found 
time to reply to my letters and pass on interest- 
ing bits of information, sometimes asking for 
identification of a British or European tube he 
had acquired. We did trade surplus tubes over 
the years and Bruce was particularly pleased I 
sent him some foreign tubes in the seventies, for 
the museum. He did quite unexpectedly send me 
two DeForest Audion tubes about fourteen years 
ago and I am still grateful for this generosity. 

Bruce can be remembered by all those who 
knew him, for his enthusiasm, determination and 
willingness to help those in this absorbing hobby. 
I am very pleased to have been part of his life. 

FIN. STEWART 
San Remo, N.S.W., Australia 


On behalf of the New Zealand Vintage Radio 
Society I have undertaken to write to the AWA 
expressing our sadness at the news of Bruce Kel- 
ley’s passing. Those of our members who had 
the pleasure of meeting Bruce during visits to 
the US have always spoken very highly of his 
hospitality. The work Bruce did for the AWA, 
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right from the earliest days, was monumental. In 
particular, his long-time editorship of the OTB 
will always remain a lasting memorial to his en- 
thusiasm and talents. I feel sure you will receive 
tributes from all over the world. 

On a personal level, although I never had the 
opportunity of meeting Bruce, we corresponded 
regularly ever since I first sent in a contribution 
to the OTB over thirty years ago. During that 
time Bruce had often expressed the wish that we 
might meet. But, to my regret, I never did get to 
the Eastern U.S. And now, sadly, it is too late! 

JOHN W. STOKES 
Founding Editor, NZVRS Bulletin 


The tributes to Bruce in the last OTB indicated 
the love we have for the man that did so much to 
promote our hobby and historical interest in an- 
tique radio. As was very eloquently stated by Ed 
Gable, with reference to Bruce having been the 
Founding Editor of the OTB: “The OTB was a 
significant factor in the success of the AWA. It 
distinguished and identified the AWA as a true 
historical organization rather than just a group of 
collectors.” 

JOHN W. HAUGHT 
Aliquippa, PA 


I wish to offer my condolences to the AWA, 
and to all those associated, for the sad loss of 
Bruce Kelley, W2ICE. I was absolutely shocked 
to see Bruce’s photo on the front cover of the 
OTB and to realize what it implied. 

I have never met Bruce, but over many years 
of enjoyable reading of the O7B his presence 
was always evident and his many writings have 
certainly enhanced and influenced my involve- 
ment in the hobby. 

His passing must be a monumental loss. 

LOU ALBERT, VK2BPR 
Warner’s Bay, Australia 
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PASSING OF A WELL-KNOWN SWL 


I received the February, 1998 issue of the 
OTB today, and first wish to express my regret at 
Bruce Kelley’s passing. I’ve only been a mem- 
ber of the AWA for a short time, but Bruce was 
well known to vintage radio enthusiasts in many 
parts of the world. 

This indirectly brings me to a question. Is 
there nobody in the AWA membership who is a 
short-wave listener? On September 20th, 1997, 
Albert T. Cushen, well-known SWL and moni- 
tor for numerous overseas SW broadcasters, died 
suddenly. Thus far, I have seen no acknowl- 
edgement of this fact in any vintage radio publi- 
cation.It is as if the SW listening fraternity are 
somehow totally disconnected from the vintage 
radio people. 

Radio Netherlands, in their “Media Network” 
programme, did a very good tribute to him, as 
did the VOA’s Kim Elliott, and HCJB’s “DX 
Party Line.” 

R. PATON 
Auckland, New Zealand 


CTS, CLAROSTAT AND AB METAL 


I had sometimes wondered what the initials of 
the CTS trademark stood for and now, thanks to 
Ross Smith (The CTS Story, February, 1998 
issue—Ed), I know. He mentions AB Metal of the 
UK as an overseas CTS subsidiary. At some time, 
AB Metal also had a tie-up with Clarostat. I’ve 
often encountered AB metal parts which are iden- 
tical with their American Clarostat Counterparts. 

R. PATON 
Auckland, New Zealand 


FROM A NEW COLLECTOR 


I just received my first copy of the Old 
Timer’s Bulletin and have enjoyed reading it a 
great deal. 

I have only been collecting for about three 
years, and so far have about two dozen radios. 
These are mostly from the 20s, but include ex- 
amples from the 30s to the 50s. My favorites are 
the battery sets from the early 20s. 

I have never enjoyed any hobby as much as 
this one. It is truly exciting to hear a newly-re- 
stored set crackle to life for the first time. Keep 
up the good work! 

DAN COMFERT 
Middletown, NY 
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DISAPPOINTED HISTORIAN 


As a long time member of the Antique Wire- 
less Association I just received the February 
1998, issue of the OTB and was saddened with 
the news of the death of Bruce Kelley. I had the 
honor of meeting him in September 1996 when 
I attended the annual convention in Rochester. 
Every word said of him was true. He was a true 
radio and television pioneer and I am sure the 
AWA will miss him greatly. 

However, the other reason I am writing this 
letter is to comment on the review of Tube — 
The Invention of Television by David E. Fisher 
and Marshal Jon Fisher, in the same issue, by 
William E. Denk. I was appalled when Mr Denk 
gave this book an excellent review even calling 
it “a great book.” As a television historian for 
over 50 years, I was dismayed by this book. It is 
the most deplorable history of television to ap- 
pear for many years. 

It is so full of errors, misjudgments, inaccu- 
rate dates and description of events that never 
happened that it can’t be taken seriously as a 
source of information. I wrote the authors about 
their lack of genuine research, use of secondary 
sources, inclusion of misleading information, 
and fabrication of facts. They never answered 
my letter. 

The book is charming and written in a popu- 
lar vein. More like a novel than a historical doc- 
ument. Many tales were made up and much of 
the information simply is distorted and not true. 
What bothers me the most is that to the average 
layman this potpourri of fact and fiction may be 
believable. I have had people, who should know 
better, tell me how much they enjoyed the book 
never doubting its accuracy. 

I know it is too late to re-review the book but 
you could at least warn your readers that they 
should not take it at face value. Sorry to have 
written this unkind letter, but it had to be done. 

ALBERT ABRAMSON, 
Television Historian, Las Vegas, NV 


Bill Denk has discussed these issues privately 
with Mr. Abramson. If the authors of Tube — The 
Invention of Television would like to respond on 
these pages, they are invited to contact the Editor. 
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National Notes — A Continuing Series 
By William B. Fizette, W2DGB 


NOTE No. 12 
Loudspeakers For the Sliding Coil Receivers 


n often recurring irritant for both owners 
A restorers of certain National sliding 

coil receivers, such as the NC-100 and 
many of its variants and successors, is the lack of 
a loudspeaker. After all these 
years the speaker is either 
missing or is in such poor 
shape that it simply won’t 
work. What to do? Take heart 
— all is not lost. 

First, why is this a prob- 
lem? The loudspeaker in 
these receivers followed the 
common design parameters 
of the 1930s and used a “hot 
field” with the field coil dou- 
bling as the power supply fil- 
ter choke. OK, so what’s the 
problem now? Simply get an- 
other speaker with a field coil 
and use it. But wait a minute. 
First, these speakers are not 
that easy to find, and second, 
the resistance of the field 
coils can vary anywhere from 
the hundreds to the thousands 
of ohms. In the case of the 
NC-100 and the NC-101 the 
value is 500 ohms. If you can 
find a speaker with a field- 
coil value fairly close to this, 
and it comes from a receiver 
with a comparable number of 
tubes (remember the current 
draw), your problem is 
solved and you can turn the 
page. 

The answer is simple 


4-prong male plug 


metal utility box 
_— 
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enough—substitute a 500-ohm filter choke for 
the missing field coil and use a PM speaker with 
an output transformer. A couple of mechanical 
formats are possible. You can either mount the 
components at the receiver or in the speaker cab- 
inet. Paul Bohlander, W3VVS, has gone to the 
trouble of documenting one procedure and we 
are indebted to him for his notes and drawings. 


universal output transformer 


22 ohms 1 watt 


The speaker adapter box used at W3VVS. 
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As you can see from the illustration and the 
circuit, he mounts a Stancor Model C1003 (560 
ohms) or a Thordarson Model T13C28 (450 
ohm) choke inside a 2"x3"x5" utility box which 
is fitted with an Amphenol chassis-mount male 
4-prong plug. The pin orientation is such that the 
box plugs into the receiver speaker socket, and 
the PM speaker in turn is attached to the contacts 
or the jack on the box. The choke and the speaker 
output transformer are inside the box. The uni- 
versal output transformer — such as the Stancor 
A3823 — in push-pull configuration will match 
the audio tubes to the speaker. A grounding wire 
is attached to a convenient chassis screw. 

An advantage of this procedure is that the re- 
ceiver remains in its original state — it is not al- 
tered. Also, you can attach almost any PM 
speaker to the terminals. If, on the other hand, 
you have a set which has been abused or is less 
than pristine, and you simply don’t care about 
maintaining its originality, you can try mounting 
the choke and the output transformer inside the 
receiver somewhere above the chassis, perhaps 
on a raised platform. There is little or no room 
underneath. 

Another option suggested by Paul and used 
by the writer is to make up a four-wire power 
supply cable similar to that used originally and 
mount the output transformer and the choke in- 
side the speaker cabinet, eliminating the need for 
the box. The disadvantage of this approach is 
that you must dedicate the speaker to this radio. 
Remember that the leads inside the box are hot 
with 250 volts DC and take suitable safety pre- 
cautions. 

If you can’t find a 400-ohm choke, try others, 
clip-leading them into the circuit until you find 
one that will pass the current and give you at 
least 225 volts B+. Note that chokes from the 
older tube-type TV sets are generally unsatisfac- 
tory. While they are good for high current they 
do not have enough inductance or resistance. 

If either of the listed chokes can’t be found, 
then try two chokes in series, or try a choke in se- 
ries with a high wattage resistor of suitable value 
to obtain the desired B+ supply voltage. If a 
choke is simply not available, you can try a 500 
ohm, 25 to 50-watt resistor in the circuit, being 
sure to allow ventilation for the considerable 
amount of heat generated. You may have to ex- 
periment. Please note that I have not tried this 
approach, so there are no guarantees here. 


NOTE No. 13 


Oxide Corrosion on Contacts 


major problem in restoring older radios 
Ac a working condition is found in the 

various friction contact points between 
components. By this I refer to tube sockets, tube 
pins, switch contacts, and so forth. What hap- 
pens is that time and the atmosphere combine to 
form an insulating oxide coating on the metal 
parts. One radio I worked on recently had been 
stored in a Florida basement for several years, 
and while the area was generally dry, the damage 
still occurred. Besides the switches and tube 
pins, the tube socket contacts were totally oxi- 
dized to the point where no current was being 
drawn. 

While I don’t have all the answers regarding 
what to do to correct the situation, I have devel- 
oped a couple of procedures which seem to 
work. First, buff with a fine wire wheel all the 
places you can reach, as long as they are not sil- 
vered contacts. Tube pins are a good example. 

For toggle switches, I apply WD-40 and then 
work the toggle back and forth (radio un- 
plugged, obviously) until the contact resistance 
drops below one ohm. The lubricant seems to 
cut the oxide and this procedure usually works. 
If the switch action tends to hang up, however, 
you may have to replace the unit. With rotary 
switch contacts, I use a good contact cleaner and 
work the action back and forth a number of 
times. I use the plain cleaner, avoiding those 
with lubricants. 

Gain controls often have dual problems - stiff 
shafts and noisy spots. With the shafts I try to 
get some lubricant such as WD-40 inside the 
bearing, working the action. And surprisingly, 
the same material works very well in smoothing 
out those bothersome noisy spots. You can 
check the resistance for smooth operation with 
an ohmmeter. For tube sockets and silvered con- 
tacts I try either a lubricant or a contact cleaner. 
A Q-tip will help here. Refer also to Note No. 10 
in my November, 1997 column. 

In summary, I would emphasize two points. 
First is recognizing the problem, and second is 
to avoid causing damage to scarce components 
such as rotary switches. Don’t be impatient. It 
may take some time. 


EDITOR'S NOTE: If you readers out there in restoration land have any ideas for this column, such 
as hints for the National Notes feature, or an article on a receiver, please contact me. My E-Mail ad- 


dress is <w2dgb@ptd.net>. 
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1998 Old-Time CW Contest Results 


ell, in spite of the horrendous RTTY 

A / QRM on the weekend of February 

14th, contestants racked up some good 

scores for the 1998 OT Contest. Parker, W1YG, 

swept the field for first place when he went on a 

DXpedition to the Bahamas and signed 

WIYG/CO6A. His little 4 watt transmitter even 

made it out to the West Coast! Congratulations, 
Parker. 

Turnout was good with 69 participants. The 
big disappointment was the RTTY QRM (an- 
other contest), which blanked out everything for 
our low powered activities in our 80 meter sector 
of the band. In January, I had called the contest 
managers for both CQ and the ARRL, and was 
assured that the dates selected for the AWA con- 
test were clear for our use. So much for their as- 
surances. 

In any case it looks like the RTTY activities 
are here to stay. We will have to look elsewhere 
if we are to have any success on 80 meters in the 
future. As I see it, there are several possible solu- 
tions to the problem. In April I shall be sending 
out a questionnaire to all contestants with some 
thoughts and possible solutions to this problem, 


and also soliciting your suggestions. 

On the other bands, 40 meters and 20 meters 
were very active. The 160 band had very little ac- 
tivity on it, which brings up the question again, 
do we want to have an added multiple to try and 
stimulate more interest for that band? 

Looking at the activity by call areas, the East 
Coast was very active, as usual, in call areas 1,2 
and 3. The Western call areas 5,6,7 and 0 were all 
active. But where were the ops in call areas 8 and 
9, particularly call area 8? 

The “DX” group was held up, as usual, by 
Cuz, J37XC. This year Parker, W1 YG/C6A went 
DX in the Bahamas with his powerhouse 4 watts. 
One of the most exciting calls heard on the West 
Coast was Jun, JH8SST/7. Jun was operating 
with two old time HB transmitters, on 40 meters 
with 8 watts, and the other on 20 meters with 10 
watts. He made six West Coast contacts and also 
heard W2ZM but couldn’t raise him! Craig, 
K7SKP wrote, “More people should listen for 
Jun, who puts a good signal into the West Coast.” 

So there you have it for the 1998 Old Time CW 
Contest. Hope to see you all next year, and I hope 
that we can do a little better on the scheduling. 


CALL AREA 1 

CALL SCORE 1X RX 

WIDDW 376 29 HARTLEY 24W MOD 

29 HARTLEY 4.5W 

K1TMJ 120 38UTAH JR 8W MOD 

KAICFQ 90 29HARTLEY 20W MOD 

W1YJ 88 29PPTPTG 12W 34 
NATIONAL 
FB-7X 

NV1X 36 MOD DX-60 38 RME-69 

K1GDH 28 MOD HW-8 MOD 

WIFPZ 24 34 47-46-203A 50W MOD 

W1GIG 18  39MEISSNER 38 HRO 

W1ZR 5 MOD MOD 

CALL AREA 2 

CALL SCORE TX RX 

W2ZM 888 29 HARTLEY 38 HQ 120, 
39 SP-200 
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W2IXH 393 40ECO6V6,80710W 40RCA 
AR88 
WB2AWQ 378 32 HARTLEY 20W, 40 HRO 
39 XTAL 20W 
W2LYH 369 36 ECO, 6V6, 6L6 36 HB 
SUPERHET 
W2ER 360 38 GROSS REPLCA 20W 38RCA 
KB2PLW 335 40 XTAL, 6L6 10W 35 REGEN, 
MOD 
W2FCH 280 29 TNT 4.5W MOD 
K2LP 240 39ECO, 6L6-807-860 38HQ120 
100W 
W2KFG 158 29TPTG MOD 
W2LID 150 40 MEISSNER lOW - 
KE20 144 29 TNT 4.5W MOD 
K2IC 42 MOD MOD 
N2EZ 90 29TPTGISW 38 HQ-120 
W2YIK 58 MOD MOD 
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KX2H 54 
W2FB 46 
K2KK : 
CALL AREA 3 
CALL SCORE 
WS5WS/3 630 
W8VVS 540 
W3MNE 297 
KD30R 198 
W3HWT 189 
W30ER 180 
K3DZ 108 
WB3HLH 81 
WSINV 81 
KB3SI 74 
WS3EAN . 
CALL AREA 4 
CALL SCORE 
W4VBX 495 
W2VDI/4 378 
AA4RM 287 
W4LN 279 
K4LJH 108 
CALL AREA 5 
CALL SCORE 
K5RB 186 
K5CF 82 
WASVLZ 12 
CALL AREA 6 
CALL SCORE 
W6DJX 549 
WIITX 276 
K6TQ 189 
W6TDP 150 
W6ZZ 84 
K6ILM 66 
K6NL 44 
AC6TU 18 


MOD 99W 
MOD 
29 MOPA 5 W 


TX 
34 47-46-PR46 40W 


39 MEISSNER SS 4W 
37 TRITET 6L6 IOW 


38 ECO 6L6G 20W 


26 HARTLEY 
29 MOPA 210-210 20W 


38 6F6 XTAL 4.9W 
41 XTAL 6V6-6V6 OW 


36 6L6 TRITET 15W 


MOD 


TX 

38 6J7ECO-6L6 20W 
36 6L6-807 75W 

29 PP 210 15W, 

41 STANCOR 20W 
29 HARTLEY, 

40 6V6-807 

MOD 


TX 
37 HB 814 45W 
40 THORDARSON 


811A 90W 
39 NAT. TX-30 30W 


TX 

29 TNT IOW, 

38 HFM 15W 

38 T-21, 35T 75W 

38 6L6 XTAL, 807 

29 HARTLEY |OW 

37 UTAH UAT-1 70W 
MOD 

40 6L6 4W, 24W 

29 HARTLEY 203A 50W 
30 XTAL OSC 842 17W 
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MOD 
MOD 
29 REGEN 


RX 

34 TRF 
REGEN 

38 HQ 120 
39 HAL. 
S-19R 

39 HALLI- 
CRAFTERS 
26 GREBE 
28 PILOT 
WASP 

38 HQ 120 
37 HAL. 
SX-17 

33 AUTO- 
DYNE 
MOD 


RX 

36 HRO 

40 HAL SX-25 
36 RME 69 


41 HRO 


MOD 


RX 

35 NAT. SW-3 
40 NAT. NC 
200 


36 HRO 


RX 
34 HRO 


63 HRO 
39 HAL. SI9R 


MOD 
34 NAT. FB-7 
MOD 
MOD 


CALL AREA 7 


CALL SCORE TX RX 

K7YIR 261 40STANCOR 60 P 38 HQ-120 

K7SKP 81 39 MEISSNER SS 40 HAL. SX- 
28 

W7LOG 94 366V6 XIAL-6L620W 38HQ-120 

K2WW/7 = 32,—S: MOD MOD 

W7LNG 12 33 PP HARTLEY 5W MOD 

CALL AREA 8 

CALL SCORE 1X RX 

KJ8L 6 MOD MOD 

CALL AREA 9 

CALL SCORE TX RX 

W9POC 324 406AG7-6L6-807 24W 40HAL. 
SX-24 

AASDH 279 29 HARTLEY 4.5W 38 HRO 

NOTT 174 41 BC-375211MOPA 37 BC-312 

CALL AREA 0 

CALL SCORE TX RX 

WO00G 720 39HAL. HT-6 39 NAT. 
NC-101A 

WONVM 72 39STANCOR 10P 37 HAL. 
SX-15 

CANADA 

CALL SCORE TX RX 

VESBHW 104 39HB 1626 VFO MOD 

1625 PA 4W 

VESHIE 52 MOD MOD 

“DX” 

CALL SCORE TX RX 

W1YG/C6A 1272 38 6V6 XTAL MOD 

6V6 PA 4W 
J37XC 168 MOD MOD 


JH8SST/7 108 39 610WF6 XTAL-6F6-807MOD 


32 47 XTAL-46-10 8W 


ADDENDUM 
"29 QSO Party, MAY 1998 
The following logs for the November ’29 QSO 


Party were received too late to be included in the 
February issue. 


CALL QSOs Transmitter 
WB2AWQ 30 29 HARTLEY |OW 
WM3D 6 29 TNT PP 45’s 9W 
K7YIR 8 29 HARTLEY 
W7HPK 4 29 HARTLEY 9W 


(continued on page 29) 
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BY STEVEN J. BABBERT, W6THU 


THE BIRTH OF THE TRANSISTOR 


ost of us know that the transistor was 
Mfseovers at Bell Telephone Labora- 

tories around the middle of the 20th 
century. It is also common knowledge that the 
solid-state revolution which followed rendered 
the vacuum tube obsolete in nearly every elec- 
tronics application. What many people don’t re- 
alize is that some of the effects that make the 
transistor possible were being studied as early as 
the 1800s. 


Early Discoveries 


Some of the fundamental properties of semi- 
conductors (i.e. the characteristics that set them 
apart from metals and insulators) were being in- 
vestigated before the turn of the century. The 
negative temperature coefficient, characterized 
by an increase in resistance when temperature is 


decreased, was observed in silver sulfide by 
Michael Faraday as early as 1833. In general, all 
semiconductors and electrolyte solutions have a 
negative temperature coefficient while that of 
pure metals is positive. 

Alexandre E. Becquerel discovered the pho- 
tovoltaic effect in 1839. He observed a voltage 
of about 0.1 volt between a pair of dissimilar 
metal electrodes immersed in an electrolyte 
when exposed to light. In 1876, W.G. Adams 
and R.E. Day observed the same effect in sele- 
nium, a solid which would later be used in semi- 
conductor devices. This material was also used 
in the first known study of photoconductivity 
made by Willoughby Smith in 1873. He found 
that small rods of selenium became better con- 
ductors when exposed to light. 

Rectification, perhaps one of the most impor- 
tant semiconductor effects, was discovered by 
German Physicist Karl F. Braun 
in 1874. He observed that when 
sharpened wires were brought 
into contact with galena (lead sul- 
fide) crystals and pyrites, an es- 
sentially one-way current conduc- 
tion characteristic resulted. This 
type of device eventually became 
known as a point-contact diode. 

Another important discovery, 
the Hall effect, was made in 1879 
by E. H. Hall. He noticed that a 
small voltage is developed across 
a current-carrying conductor in the 
presence of an external magnetic 
field. The Hall Effect was later 
found to be very pronounced in 
semiconductors. Though these ef- 


From left: Brattain, Shockley and 
Bardeen recreate first successful 
transistor test. Photo courtesy Lu- 
cent Technologies. 


AUTHOR’S ADDRESS: 5736 BROMLEY AVE., WORTHINGTON,OH 43085 
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fects were little more than curiosities at first, they 
would become important factors in the develop- 
ment of semiconductor theory. 


Wireless Technology Evolves 


Wireless technology, though still in its in- 
fancy, was evolving rapidly in the early 1900s. 
Radiotelegraphy, the original form of wireless 
communication involving the transmission and 
reception of damped-wave telegraph signals, 
was giving way to radiotelephony which in- 
volves audio signals impressed on a continuous 
wave. The damped-wave signals which were 
created by a spark discharge into an antenna cir- 
cuit could be received by using one of various 
forms of crude non-rectifying detectors. Ra- 
diotelephony signals, on the other hand, were 
amplitude modulated and therefore required rec- 
tifying detectors. 

In 1901 Braun had developed a crystal detec- 
tor based on his earlier discovery of point-con- 
tact rectification. His detector consisted of a 
piece of psilomelane (manganese oxide) with an 
adjustable wire contact which was referred to as 
a cat’s whisker. Though initially used for radio 
telegraphy, it would also work for radiotele- 
phony because it was a rectifier. 

Similar devices were being devised and 
patented in the U.S. In 1906 H. C. Dunwoody 
and G. W. Pickard patented the use of carborun- 
dum and silicon respectively for use as detec- 
tors. These crystal or “cat’s whisker” detectors 
can be considered the first commercially suc- 
cessful solid-state devices. 

In 1904 English physicist and engineer Sir 
John Ambrose Fleming introduced the 
“thermionic valve” or vacuum tube diode which 
was also used as 2 wireless detector. It was more 
complicated than the cat’s whisker since it re- 
quired a filament voltage and a partial vacuum 
but it was more stable. In 1906 American exper- 
imenter Lee DeForest added a third element (the 
control grid) transforming the diode into a triode. 

As a detector of radio signals the triode didn’t 
offer much advantage over the diode; However, 
within a few years the control-grid turned out to 
be the key to unlocking the full potential of the 
vacuum tube. In 1912 Major Edwin Armstrong, 
often regarded as the most important American 
electronics inventor of all time, discovered re- 
generation, a form of very high-gain amplifica- 
tion. By applying positive feedback from the 


plate to the grid of a triode, Armstrong found 
that signals which had been barely audible could 
now be heard loud and clear. Soon, the triode 
was being used In numerous electronic circuits 
including oscillators and transmitters. 


The Crystal Triode 


The analogy between the cat’s whisker detec- 
tor and the vacuum diode was an obvious one 
and ultimately led investigators to search for a 
way to interpose a third element into the semi- 
conductor diode. Unfortunately, the theory and 
technology required for such an undertaking did 
not yet exist. The principles of point-contact rec- 
tification itself were not understood. On the 
other hand, the vacuum tube was relatively easy 
to modify and its fundamentals were fairly well 
understood. Consequently, scientific interest 
turned largely towards vacuum tube technology. 

Because crystal detectors were cheaper than 
tubes and crystal sets were simpler and required 
no batteries, many wireless enthusiasts contin- 
ued to use them either in home-brew or kit form. 
By around 1910, silicon, galena and carborun- 
dum were being used. Mass-produced tube sets 
didn’t overtake crystal sets until about 1925. 
During that period some enterprising individuals 
experimented with “crystal triodes” of various 
designs. Some apparently did provide “gain” or 
amplification. 

Some devices were very simple, consisting of 
a chunk of silicon with three contacts made at 
various points using various methods. These ex- 
perimental “transistors” were connected into a re- 
ceiver circuit in much the same way as transistors 
are today. Like all amplifiers, they required a sup- 
ply voltage. In some cases, amplification could 
be increased by using a vise to apply a transverse 
pressure to the crystal. Many crystals were shat- 
tered in an attempt to turn up the volume. 

Other devices were more sophisticated; some 
even bore a resemblance to the transistor as we 
know it today. J. E. Lilienfeld, for example, 
patented a device utilizing cuprous sulfide in 
1925. Lilienfeld himself was not able to correctly 
explain the theory behind his invention! But ap- 
parently it worked and was used in several am- 
plifier stages of a receiver which was shown on 
the patent. However, the Lilienfeld patent did 
not result in the development of any practical 
technology. 

By the mid 1920s solid-state devices were also 
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finding use in non-radio applications. Copper 
oxide and selenium rectifiers were being used to 
permit the operation of d.c. apparatus from com- 
mercial a.c. power. In these units, rectification 
took place at the boundary between the layers of 
two dissimilar materials. Photocells were also 
being produced using selenium and cuprous 
oxide. As in the case of the point-contact recti- 
fier, the effects involved in these devices were 
not yet understood, but their use stimulated sci- 
entific investigation. 


The Quantum Revolution 


Quantum theory was introduced by Max 
Planck in 1901 and, after being advanced by 
many scientists, led to the quantum mechanical 
theory of semiconductors which was developed 
largely between 1926 and 1931. Quantum me- 
chanics deals with the behavior of matter and 
light on the atomic and subatomic scale, and at- 
tempts to describe and account for the properties 
of atoms and their constituent particles. By the 
beginning of the 1930s, with the help of this 
powerful tool, an understanding of the various 
semiconductor effects was emerging. 

Experiments had revealed that conductivity 
was dependent on the density of charge carriers 
and that this density increases with temperature 
in semiconductors. It was also learned that cur- 
rent was carried by positive charge carriers (orig- 
inally called “deficit electrons,” they are 
now called holes) as well as by negative 
electrons. Band theory was used by A.H. 
Wilson to study the processes by which 
conduction occurs in solids. The concept 
of “acceptor and donor” states associated 
with the intentional “doping” (admixture 
of impurities in trace amounts) of other- 
wise pure semiconductors was intro- 
duced. The resulting semiconductor 
types came to be known as “deficit” and 
“excess” and would eventually become 
the building blocks of nearly all solid- 
state devices. 

The photo effect was explained by I. I. 
Frenkle of Russia. He theorized that light 
energy created pairs of electrons and 
holes which diffused away from each 
other at different rates. With this, most of 
the effects observed in the 1800s were at 


terface property of metal-to-semiconductor con- 
tacts. Two men involved with the evolution of 
rectifier theory were Sir Nevill Mott of England 
and Walter Schottky of Germany. Both men 
working independently of one another concluded 
that rectification takes place in a thin electrical 
barrier that formed at the junction of a metal con- 
tact and a semiconductor. Schottky referred to 
this an “inversion region.” These findings would 
play an important role in future experiments dur- 
ing which the transistor was discovered. 

A Russian, B. Davidov, suggested in 1938 that 
in metal-to-semiconductor contacts, there is a 
change from excess to deficit at the interface and 
that this is where rectification took place. He also 
recognized the importance of minority carriers 
(holes or electrons depending on their relative 
numbers) in rectification and in producing pho- 
tovoltage. Minority carriers would later be shown 
to be an essential component of transistor action. 


Research Becomes Organized 


One researcher, G. C. Southworth of Bell 
Labs, began his study of silicon by obtaining 
several old cat’s whisker detectors from a New 
York radio market. Germanium point-contact 
rectifiers had been manufactured since around 
1925 and were very sensitive, but silicon was 
known to be more stable. The promise shown by 
these crude detectors prompted researchers to 


Clockwise, from 1941: vacuum tube used in telephone 
communications; first transistor; transistor which re- 
placed vacuum tube in telephone communications, dif- 
fused base high-frequency broadband amplifier; mi- 
crochip for producing telephone set touch tones. On fin- 
gertip: digital signal processor containing as many as 5 
million transistors. Photo courtesy Lucent Technologies. 


least partially understood. An under- 
standing of rectification was still over the 
horizon. 

One question that researchers had 
been trying to answer for years was 
whether rectification was a bulk or an in- 
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search for ways to increase 
the purity of silicon and ger- 
manium. To this end, teams 
of physicists, chemists and 
metallurgists were formed. 

Toward the beginning of 
World War II simultaneous 
developments were taking 
place secretly in various 
countries. Americans and 
Germans made considerable 
progress in purifying silicon 
and germanium. They 
learned how to custom-make 
both excess and deficit 
types, or n-type and p-type 
as they became known at 
Bell Laboratories. J. H. Scaff 
and H. C. Theuerer of Bell 
produced a melt that was p-type at one end and 
n-type at the other, with a sharp boundary in be- 
tween. The p-n junction so formed was investi- 
gated by R. S. Ohl of Bell Labs and found to be 
an excellent rectifier. It would also produce a 
strong photovoltage when exposed to light. Be- 
fore long, p-n junction diodes were being manu- 
factured. 

During World War II research became more 
highly organized. Under the leadership of M.I.T. 
Radiation Laboratory, various industrial and 
academic institutions, including Bell and Pur- 
due, were brought together to study semicon- 
ductors for radar (microwave) applications. This 
resulted in a mixing of scientists and ideas and 
opened a line of communications between in- 
dustry and university. Scientists at Purdue fo- 
cused on the fundamental electrical properties of 
germanium. The progress they made in the 
preparation of purer materials and fabrication of 
detectors created an early lead enjoyed by ger- 
manium over silicon. 


FIG. LA 


struction. 


The Semiconductor Group 


The wartime semiconductor developments 
had set the stage for the invention of the transis- 
tor. In July of 1945 an “authorization for work” 
was issued at Bell Labs for the purpose of initi- 
ating research to be used in the development of 
new and improved components and apparatus 
for communications systems. This document 
formally set in motion the Bell Labs solid-state 
research program and, within a few months, a 
subgroup known as the Semiconductor Group. It 
was from this inter-disciplinary group that the 
transistor would emerge. 

A key member of this group was Walter H. 
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Details from original transistor patent show test circuitry and con- 


Brattain, who joined Bell Labs in 1929 as a re- 
search physicist after receiving his doctorate 
from Minnesota. He was assigned to a branch of 
vacuum tube research dealing with surface prop- 
erties in metals. By 1931 he had been put to the 
task of studying the phenomenon of rectification 
in the semiconductor copper oxide. 

Another key member of the semiconductor 
group was William Shockley. He joined Bell 
Labs in 1936 as a theoretical physicist just after 
having been awarded a Ph.D. in physics at M.I.T. 
He too was put to work on vacuum tubes though 
he was more interested In a different field—the 
behavior of electrons in solids. He was seeking 
answers to three basic questions. (1) Physically, 
what is a semiconductor? (2) How does its phys- 
ical nature produce its observed properties? and 
(3) How does the fabrication and processing of 
the material affect its physical nature? 

At Cambridge in the mid-1930s, Shockley 
met a young theoretical physicist named John 
Bardeen. Bardeen had earned a B.S. degree in 
electrical engineering at the University of Wis- 
consin in 1928. In 1945 he joined Brattain and 
Shockley at Bell partly at Shockley’s request. 
One of Bardeen’s fields of expertise was solid- 
state physics. 


An Alternative to the Vacuum Tube 
Was Needed 


The semiconductor group was aware that 
there was a real need at Bell for an alternative to 
the vacuum tube. As early as 1936 it had become 
apparent that the mechanical switches used in 
telephone exchanges would have to be replaced 
with electronic ones if the long-term needs of the 
system were going to be met. The so-called 


27 


crossbar system, though state-of-the-art at 
the time, would seriously limit any in- 
crease in complexity. Vacuum tubes held 
little promise because of their inherent 
weaknesses and limited life. A radically 
different type of device was needed. 
With this in mind, in 1946 the group de- 
cided to focus on silicon and germanium 
and later to include a study of both the sur- 
face and bulk properties. Shockley theo- 
rized that it should be possible to modulate 
the resistance of a thin layer of semicon- 
ductor by applying a strong electric field. 
When experiments failed to give the ex- 


pected results, Bardeen entered the picture bpesg 1m ree 
in an attempt to figure out why. Meet”. 
Bardeen had studied conduction in ere LL 


solids extensively. Expanding on the ear- 
lier work of Schottky and Mott, he devel- 
oped a “theory of surface states.” This re- 
fined theory suggested that, in Shockley’s 
experiment, surplus electrons became 
trapped at the surface of the semiconductor and 
acted to cancel the electric field needed to pro- 
duce a change in resistance. The new theory was 
the basis for the group’s decision to investigate 
surface phenomena. 

Many experiments were carried out by 
Bardeen, Shockley, Brattain and others at Bell 
Labs to test the surface-state theory. Some of the 
experiments involved putting more than one 
point-contact on the surface of a semiconductor 
slab. It was during just such a procedure that the 
transistor effect was first observed by Brattain 
and Bardeen on December 23rd, 1947. 


The Prototype 


The two men decided that amplification might 
be possible with a dual point-contact structure 
provided that the distance between the contacts 
was less than two mils. This posed a problem 
since the wires themselves were five mils in di- 
ameter and it would be difficult to keep them 
from touching. To avoid using wires altogether, 
Brattain got a technical aide to fashion a trian- 
gular piece of polystyrene, slightly flattened at 
its apex. He than cemented a strip of gold foil 
along two edges with its center at the apex. The 
foil was cut in two at the apex so that there was 
a narrow gap between the two foil contacts. The 
device was mounted on a spring which held the 
contacts against a base of anodized germanium. 
One foil contact became the emitter and the 
other, the collector. 

The device was connected into an amplifier 
circuit similar to that of a vacuum triode in a 
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Page from Brattain’s laboratory notebook records tran- 
sistor test carried out on Christmas Eve 1947. 


grounded-grid configuration. Brattain used his 
voice as an audio test signal and devised a means 
to switch the device in or out of circuit as 
needed. He found that when in-circuit, the level 
of the audio signal was greater. This could be 
heard on a speaker and seen on an oscilloscope. 
The following day a working oscillator was built 
which provided further proof that amplification 
was taking place. This led to a busy Christmas at 
Bell Labs and triggered an explosive increase in 
related research. 

The name transistor was suggested by Bell 
physicist J.R. Pierce who observed that this new 
device amplified by what might be termed 
“transfer-resistance” (Vacuum tubes amplified 
by transconductance.) The name was also in 
keeping with other semiconductor devices such 
as the thermistor and varistor. 

The public birth of the transistor wasn’t until 
the summer of 1948. A letter to the editor of the 
Physical Review on June 25th described “a 
three-element electronic device which utilizes a 
newly discovered principle involving a semi- 
conductor as the basic element...” By then the 
design had been refined and a solid state super- 
heterodyne receiver had been built at Bell. It 
used eleven point-contact transistors for the local 
oscillator, RF,IF and AF amplifiers. Germanium 
diodes were used for the mixer and detector, and 
selenium rectifiers for the power supply. 


The First Production Transistor 


The first manufactured point-contact transis- 
tors utilized an n-type germanium base. Dual 
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two-mil tungsten wires made contact with the 
base at points about .002 inches apart. The struc- 
ture was housed in a metal cylinder (tied to the 
base) with two protruding pins for the emitter 
and collector connections. It was designed to be 
plugged into a socket as vacuum tubes were. 

Its operating parameters were very modest by 
today’s standards. The maximum useful output 
power was about 25 milliwatts, the upper fre- 
quency limit was about 10 MHz and the noise 
figure was appreciably higher than that of a vac- 
uum triode. These inherent limitations were off- 
set by advantages such as low power consump- 
tion, zero warm-up time and small size. 

The exact operating mechanisms of the point- 
contact transistor were never fully understood 
and though many theories were proposed, none 
seemed to answer all questions. Furthermore its 
characteristics were somewhat unpredictable 
and it was fragile. Fortunately by 1949 Shockley 
had developed his theory of p-n junctions and 
the junction transistor followed in 1951. Within 
a few years the point-contact transistor was ren- 
dered obsolete by the junction transistor, which 
continues to be widely used today. 

The trio of inventors, Shockley, Brattain and 
Bardeen, were awarded the 1956 Nobel Prize in 
Physics in recognition of their achievement. 


Shockley established the Shockley Semiconduc- 
tor Laboratory and played an important role in 
the development of additional semiconductor 
devices. Brattain was granted a number of 
patents and wrote many articles on solid state 
physics. Bardeen won a second Nobel Prize in 
Physics for his part in developing a theory on su- 
perconductivity. All three men survived to see 
the miniaturization and large-scale integration of 
the transistor. 
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Page 92. 

2. “The Transistor—A Crystal Triode,” Elec- 
tronics, September, 1948. 

2. “The Transistor,” by Frank Rockett, Scien- 
tific American, September 1948. 

3. “How the Transistor Emerged,” by Charles 
Weiner, JEEE Spectrum, January, 1973, 
page 24. 

4. Revolution in Miniature (book) by Ernest 
Braun and Stuart Macdonald. 

5. “Transistors in 1923?,” by Ronald L. Ives, 
CQ, January, 1959, page 35. 


AMATEUR RADIO, continued from page 23 


160 Meter QSO Party Results 
BY MIKE RAIDE 


This year’s QSO party was bigger than ever (even though only in its second year!!!). There were 
43 known participants, with W2ZM working 42 of them. Thanks to Hank, W6DSX, for getting on and 
working guys even in rough band conditions. I got on with the 1BCG transmitter and made several 
contacts, even working guys who had never worked that set before. 

Thanks to all who participated, and thanks to all for your support. I will hopefully see everyone at 


the Conference! 
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The following are known to have operated, but have not submitted logs: 

W1ZR, W2A0, W2FB, K2IC, K2JVM, N2V0, W3DB, W3VVS, K4MOG, KD6B, W7FG, W7HB, NI8G, WA8JPC 
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From the Mailbag 


Ree Paton, (Auckland, New Zealand) has 
ent some information on the Australian set 
restored by Wilbert Kimple (O7B, Vol 38, No. 
4). He says that the radio is a late 1940s HMV 
model. Although it has the RCA logo, Ross says 
that HMV had no connection with RCA. HMV 
is a subsidiary of The Gramophone Co., a divi- 
sion of Electric & Musical Industries (EMI) in 
Hayes, Middlesex, England. EMI has exclusive 
rights to the Nipper logo in the United Kingdom 
and Europe. 

Ross says this set was made by Collins & 
Beale in Wellington, NZ. He has fixed one of 
these sets and has another himself. Both use 
power transformers, but his personal set does not 
have a SW band. Both have the same tube lineup 
as Kimple’s. Ross says he was not aware that 
there was an AC/DC version. He says that line 
cord resistors were not used in New Zealand, so 
the big power resistor Kimple described was ei- 
ther original or a replacement. 

The tube lineup in his set is: X61M, KTW63, 
DH63, Y61 eye, 6V6 and 6XS. He agrees that 
there is no U.S. replacement for the X61M, but 
says the Mullard/Philips ECH35 is close. The 
KTW63 is directly equivalent to the US 6U7G 
and the DH63 directly equivalent to the 6Q7G. 
Ross also confirms that the Y61 eye tube is a 
0.15A, octal-base version of the 6US. 


4 ¢ 4 4 


| fu sects Acquilino (Cicero, NY) relates his 
experience with a Philco Model 18. The fil- 
ter caps had failed and the power transformer 
overheated to the extent that the tar boiled out of 
it. The 80 rectifier was gassy. Repairs were 
made, a new 80 installed, and the set worked 
well. To his amazement, the power transformer 
was still good in spite of the beating it had taken. 

Curious about the 80, he breadboarded a rec- 
tifier circuit using an old power transformer and 
tested it. With voltage applied, but no load, the 
entire tube glowed with a blue fluorescence. At 
5 mA load, a strong blue glow was seen between 
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the filaments and plates. At loads greater than 5 
mA, the blue glow jumped around erratically and 
the meter needle did likewise. He discontinued 
the test at this point to protect the meter. 

Leonard gives 3 reasons for blue glow. The 
first is the normal glow in gas tubes like mercury 
vapor rectifiers. The second is due to electron 
bombardment of impurities on the glass enve- 
lope and is harmless. The third is caused by un- 
wanted gas in the tube. Gassy tubes should never 
be used. The second and third causes of blue 
glow can be differentiated by bringing a magnet 
near the tube. Glow from impurities on the glass 
will move around as the magnet is moved, but 
glow from gas will not. 

Leonard also appeals to the engineers among 
us. Type 45 output tubes are becoming scarce 
and expensive. Can someone design a solid-state 
replacement? 


4 ¢ 4 4 


Here is the first installment in a series of planned 
contributions by Lane Upton (Salt Lake City, 
UT) on the alignment of receivers. After 50+ 
years in radio, I rarely see anything I haven’t 
seen before, but I am indebted to Lane for intro- 
ducing me to dielectric strips. I used the idea re- 
cently on a troublesome alignment job. Thanks, 
Lane, what a delight to learn something new! 


Radio Alignment Aids 


BY LANE S. UPTON 


Ss of specialized alignment tools have been 
available since the late 1920s. The early tool 
sets typically included a variety of screwdrivers, 
nut drivers and tools with specially shaped ends. 
Although most tools were made of insulating 
materials, many had metal ends. Fig. 1 shows a 
1930s set from the author’s collection. 

Also included with every set was a tuning 
wand used to vary the inductance of a coil dur- 
ing alignment. It is one of the most important 
and least understood tools in the set. Over the 
years, tool designs changed to match changes in 
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tuning slugs and cores, but the tuning wand has 
remained the same except for a reduction in di- 
ameter. Fig. 2 shows typical tuning wands from 
the 1950s (top) and 1930s (middle & bottom). 

Another alignment aid is the “dielectric strip”, 
which is used to vary the capacitance of the tun- 
ing condenser. This item was used primarily by 
manufacturers during final alignment. It was not 
included in the alignment tool set, but was typi- 
cally made by the radio technician. The primary 
use of this strip is for tracking the tuned circuits 
at the middle to lower frequency portions of the 
tuning band. This strip is especially useful when 
access for the tuning wand is limited. 

Since the late 1920s a dummy antenna circuit 
has been specified to simulate typical antenna 
characteristics during alignment. It is inserted 
between the signal generator output and the an- 
tenna terminal of the radio being aligned. 

This article will describe the basic use of these 
alignment aids and how to make them using 
modern materials. 


TUNING WANDS 

By inserting a tuning wand into the magnetic 
field inside a coil, the inductance can be slightly 
changed. One end is made of iron which in- 
creases the inductance; the other end is brass 
which decreases the inductance. 

If a tuned circuit is at resonance, either a de- 
crease or an increase in inductance will reduce 
the signal level. If the iron end increases the sig- 
nal level, then the inductance or resonating ca- 
pacitance must be in- 
creased to bring the circuit 
to resonance. If the brass 
end increases the signal 
level, then the inductance 
or capacitance must be de- 
creased. 

A tuning wand can eas- 
ily be made by installing 
iron and brass ends on a 
piece of 4" or %" diame- 
ter insulating rod. The rod 
should be long enough so 
that the hand does not dis- 
turb the circuit when using 
the wand. 

An old tuning slug can be used for the iron 
end. Cut the slug’s threaded rod to about 1%" 
long, and screw it into a tapped hole in the rod. 
A piece of shrink tubing will protect and insulate 
the slug. 

The brass end, about 2" long, can be either a 
tube or a piece of solid rod. Tubing will give a 
greater inductance shift than solid rod. It can be 
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Fig. 2 Tuning wands from the 1950s (top) 
and 1930s (middle and bottom). 


Fig. 1 1930s alignment tool set. 


made from a piece of brass tubing and installed 
over the turned or filed end of the insulating rod. 
If a solid piece of brass is used, it can be attached 
with a short piece of threaded brass rod tapped 
into both pieces. Use a piece of shrink tubing 
over the brass for insulation. 


DIELECTRIC STRIPS 

A dielectric strip is a piece of insulating ma- 
terial that is inserted between the plates of the 
tuning condenser to increase the capacitance. 
The higher the dielectric constant, the greater the 
capacitance change. Also, the better the fit be- 
tween the plates, without distorting or moving 
them, the greater the change. 

To use the strip, tune in a signal with the tun- 
ing condenser set near mid-capacitance and in- 
sert the strip between the plates. If the signal 
level increases as the strip is in- 
serted, the capacitance or induc- 
tance needs increasing. 

If inserting the strip decreases the 

signal, adjust the tuning con- 

denser in the direction of decreas- 
ing capacitance until the 
signal can just be heard. 
Then, if inserting the strip 
increases the signal level, 
the tuned circuit is prop- 
erly adjusted. If the signal 
level decreases, the ca- 
pacitance or inductance 
needs lowering. 

The strip can be made from just about any ma- 
terial from plastic to cardboard. Ideal materials 
are nylon, Mylar, Teflon, acetate and fish paper. 
In a pinch, I have used business cards, material 
from file folders, and other heavy paper materi- 
als. 

The thickness of material needed depends on 
the tuning condenser being adjusted. For the 

(continued on page 35) 
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writeup of a multistage regenerative re- 

ceiver he'd built around a Compactron 
tube. Interesting though it was, I had to turn him 
down because—unless one is motivated to collect 
and salvage 60s era TV sets—Compactrons and 
their sockets are a little difficult to come by these 
days! But Dick’s construction, writeup and doc- 
umentation were so well done that I asked him if 
he'd be interested in designing recreations of 
classical circuits using reasonably common parts 
and simple construction techniques. 

He was enthusiastic and, after tossing the idea 
back and forth for awhile, he agreed to develop a 
regular column based on this theme. You’re look- 
ing at the first one now, and as you can see, Dick 
has decided to begin with the first principles of 
electromagnetic communication. In future 
columns, he plans to work his way up the timeline 
of classical circuitry to about 1940. 

This type of column, aimed as it is at readers 
who are not technically expert, is something of a 
first for the OTB. We hope that our true “Old- 
Timers” will be patient with us, and maybe even 
provide Dick with constructive comments and 


S everal months ago, Dick Parks sent me a 


Bring Historical Circuits to Life 
On Your Workbench! 


ideas for future experiments. 

By way of introduction, Dick admits to having 
been born in 1936 and brought up in Springfield, 
MA, where his dad worked in the Westinghouse 
plant that had manufactured the RA-DA sets. The 
factory junkyards provided him with ample stocks 
of rejected chassis ripe for parts-picking. After 
serving in the Navy (1953-1957), Dick entered 
the University of Maryland and received his 
BSEE in 1961. Beginning in 1967, he made a ca- 
reer move that led him to become an expert in the 
identification of aircraft using computerized 
radar signal processing (an extension of the old 
military IFF techniques). 

In 1981 he became a consultant in this field, 
working mostly for the Navy and traveling world- 
wide for data collection and development testing. 
With the end of the cold war, Dick now finds him- 
self semi-retired, which makes it possible for The 
OTB to draw on his varied talents. 

On the personal side, he tells us that he’s mar- 
ried, has five grown kids, and has never been in 

jail. He plays jazz in four or five bands, doubling 
on trumpet, trombone, banjo and sometimes 
bass.—MFE 


The Apparatus of Dr. Hertz 


ost of us have read somewhere that 
Meet Hertz (1857-1894) ought to 

get the credit for discovering radio 
waves—certainly for discovering Hertzian 
waves in 1888. How did he do it and just what 
was it that he discovered? We can build some 
breadboard gear that will give us a feel for his 
experiments. 

Before anything else, though, here are words 
of caution: our breadboards are going to use 
spark discharges. This means high voltages that 
can at least startle you if you get too close, and 
can lead to more serious injury as a secondary re- 
sult. DON’T GET ACROSS A SPARK GAP!!! 
Fortunately, in the apparatus we’re going to 
build, there’s no risk of electrocution. Follow the 
old rule; keep one hand in your pocket or behind 
your back when working around high voltage. 

Hertz was working with early chemical stor- 
age cells, static electricity generators, and Ley- 
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den jars (high voltage glass capacitors) as his 
power sources. In one series of experiments, he 
connected a bank of charged Leyden jars to a 
coil of wire, with a spark gap in series. 

The equivalent circuit is shown in Fig. 1. We 
recognize this as a series resonant circuit with a 
spark gap as a switch. While the gap conducts, 
the current in the circuit has to be oscillatory, at 
least in part. Furthermore, there isn’t much re- 
sistance in the circuit, so the current (and volt- 
age) waveforms will oscillate for quite a while. 
This is called “ringing” and, as a bell will sound 
longer if you don’t hold the rim, a resonant cir- 
cuit will ring longer when its resistances are re- 
duced. Possibly by accident, Hertz discovered 
that something other than sound and light was 
being generated with each discharge. If he had a 
"scope, his work would have moved along con- 
siderably quicker, but as it was, he made these 
discoveries: 
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Energy was radiated as “waves” from 
his coils and apparatus. The waves could 
be received by a similar coil/gap “res- 
onator” at a distance. His mentor, 
Helmholtz, showed him that trick. The 
energy decays with distance from the 
source. The length of the waves can be 
measured. The waves can be reflected, 
like light. The waves exhibited direction, 
or polarity. 

The physics of resonance were mea- 
sured and described in great detail by 
Oliver Lodge (1) after Hertz’ experi- 
ments with the Helmholtz resonator. 
Lodge found out about tuning, too, and 
actually gained a patent on same that 
Marconi bought in 1911. Imagine — a 
patent on tuning! It’s like copyrighting 
the multiplication table. 

In a variant of the Hertz arrangement, 
consider the circuit of Fig. 2: here a par- 
allel tank formed by a Leyden jar and a 
coil is excited by a current spike provided 
by a high voltage source through a spark 
gap. Now the tank can resonate longer, 
because the gap can fire over and over 
after the first discharge. If we connect an 
antenna and a ground to the tank, we have 
a spark transmitter. In fact, since an an- 
tenna can be capacitive (Fig. 3), it be- 
comes part of the tank circuit. In the ear- 
liest days of radio, (2) just this sort of rig 
served as the emergency transmitter on 
ships: spark gap, tank coil, and antenna. 

Well, maybe we’d better not use an an- 
tenna just yet, but we can make our own 
Leyden jar and a tank coil. Why not just 
use a capacitor across the coil? Because 
we’re hoping for pretty high voltage 
there, and a 200 volt mica may not sur- 
vive. Let’s make a Leyden jar out of a 
glass bottle (I used an instant coffee con- 
tainer) — see Fig. 4. 

I covered the inside with aluminum 
foil and used a balloon to force the foil 
against the inside wall of the jar. Then I 
glued more foil to the outside. On a ca- 
pacitance meter, it measures 454 pf. 
Blowing the balloon up more increases 
the capacitance! 

Next, get something you can use for a 


coil form. A Quaker Oats box or a 6-inch piece 
of PVC sewer pipe four inches in diameter will 
do nicely. Wind on about 80 turns of wire. Any- 
thing from No.22 AWG magnet wire up to lamp 
cord will work. Make a tap on your coil about a 
third of the way from the starting end. Ground 
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Fig. 1. Equivalent circuit of Hertz’s original experiment. 


Spark Gap 


Fig. 2. When a high-voltage battery replaces the charged 
Leyden jar as energy source, multiple discharges are 
possible. 


Spark Gap 


"Distributed" 


Capacitance 


Fig. 3. When antenna is added, its distributed capaci- 
tance becomes part of the tank circuit. 


that end to a water pipe or the ground plane on 
your workbench (you do have a ground plane, 
don’t you? Mine is a 20x24 inch piece of printed 
circuit board, with a wire to the power line 
ground). 

The coil is an autotransformer, one form of an 
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Inner Electrode Lead 


Glass Jar 
with Outside Foil 


Inner Hex Nut 
Contacts Inner Foil 


Fig. 4. An instant coffee container makes a good 
foundation for a Leyden jar. 


induction coil like the Model T Fords used for 
ignition. Hertz used induction coils, too, and he 
called them “oscillators” when he connected 
them to a DC source through an interrupter like 
the one on a doorbell. We can use first a key, 
then a hardware store buzzer, for the interrupter. 

What does the interrupter do? Hook up a 
buzzer to a low-voltage source, either AC or DC. 
When it buzzes, you can see sparks between the 
contacts of the interrupter, even though there 
may be only a few volts for a power supply. 
Sparks imply high voltage caused by a quickly 
changing magnetic field acting on a coil of wire. 

In the same way that you can’t change the cur- 
rent across an inductor, or coil, (or the voltage 
across a capacitor) without some measure of 
time delay. Even if you disconnect the coil sud- 
denly, the current tries to keep flowing for an ex- 
tremely short time, and this causes a reverse 
voltage spike across it. Enough of a spike—and 
you get a spark. In our tests, some of that voltage 


Tank Coil 


Fig. 5. Here’s my recreation of the Hertz experiment (see text). 
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spike will appear across the induction coil and be 
stepped up by autotransformer action. 

Our experiment will work fine with either a 
key or a buzzer as our interrupter. Hook every- 
thing up as shown in Fig. 5. Starting with the 
key connected, see if you get a spark when the 
key contacts make and break. Sparks mostly on 
the break? Sure, because that’s when there’s a 
current flowing so that’s when there can be an 
inductive kick to ring the tank. 

Now we need a detector. Ideally, you should 
send your lab assistant out into the neighborhood 
with a duplicate of the tank in your “transmitter.” 
His resonator would be connected to a pair of 
earphones shunted by a crystal diode. Instead of 
a Leyden jar, this tank can use a fixed capacitor 
of about 450 pf. 

If you’re too lazy to make another “resonator” 
coil, give the assistant a transistor radio to use as 
a receiver. Its internal loop antenna will produce 
the effects Hertz saw by rotating his Helmholtz 
resonator and observing its “sympathetic” spark 
discharge. 

Use high-impedance ‘phones and a germa- 
nium diode for best sensitivity. Your gear (Fig. 
6) will still be better than what Hertz had. As 
you operate the key, your assistant will hear sta- 
tic disturbances in the phones. Changing the ori- 
entation of the receiving coil and its distance 
from your shop will change the amount of signal 
received. Replace the key with the buzzer. Now 
the receiver will give a steady noise signal as the 
buzzer contacts spark at a rapid rate. Adjust the 
buzzer interrupter screw, if it has one, and see 
what difference it makes in the frequency and 
quality of the signal. 

When I set up the Fig. 5 circuit and used the 
key, my ‘scope showed the damped wavetrain 
(“ringing”) waveform that one would expect. 
After a brief burst of noise during the duration of 
the spark, the wavetrain lasted about 50 mi- 
croseconds and the frequency was about 460 
kHz, the natural resonant frequency of the tank 
coil with my Luzianne—er—Leyden jar. 

Thus, when each spark was extinguished, 
the tank continued to ring 
where predicted. A further im- 
provement—putting a loading 
coil in series with the top of the 
2 tank and a wire antenna— 
mie! places a low-pass filter in the 
circuit and smooths out the re- 
ceived signal. That also sup- 
presses RF harmonics of the 
fundamental frequency. 

Old time spark transmitters 
dealt with the problem of reduc- 
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Ge Diode 


Fig. 6. Test receiver has duplicate of transmit- 
ter’s tank circuit, high-impedance phones and a 
germanium diode. 


ing unwanted frequencies the same way: by low- 
pass filtering the tank signal to the antenna rig. 
Another improvement was to make the spark quit 
as soon as possible by blowing high-pressure air 
through the gap (“quenching”). 

Spark radio operators wanted audible tone 
bursts during keydown conditions. To get that, 
high-power spark transmitters used rotary spark 
gaps or other devices to interrupt the sparking at 
a high rate. It was possible to transmit what one 
writer of the time called a “high, clear, musical 
note which (was) pleasant to copy... easily heard 
through interference.” 

The Navy ran a synchronous rotary spark gap 
at its Annapolis station NAA for twelve years in 


the early days, and its 24 pairs of electrodes 
would have given a 720 Hertz note if it rotated at 
3600 RPM.(3). How closely did the station ap- 
proach a true CW note? Well, there was a US 
government rule that there had to be “not less 
than 24 complete oscillations in the antenna sys- 
tem” for each spark discharge (4). 

Since the “carrier” frequency of NAA in those 
days was somewhere between 187.5 Ke and 
500Kce (1600 and 600 meters), 24 oscillations 
would have lasted for between 128 and 48 mi- 
croseconds, while the 720 Hz note implies a 
spark each 1.39 milliseconds. But there must 
have been several sparks while the rotary gap 
contacts were separating. An oscilloscope dis- 
playing the radiated signal would probably 
shown quite a high effective duty cycle for the 
transmitted wavetrain. And there would have 
been a beautiful 720 Hertz envelope on the car- 
rier! 

End of experiments for now! Next — a loose 
coupler and crystal detector. 
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EQUIPMENT RESTORATION, continued from page 31 


206upnfd 
(220upufd ) 


20uH 
(22uH ) 


400puufd 
(380upnfd ) 


Fig. 3 Standard dummy antenna 


early TRFs, the strip can be about .015" to .020" 
thick. Later condensers in the superhets of the 
1940s and 1950s require a strip thickness of 
005" to .007". 

The width of the strip should be about 4" for 
the older sets, and about *%" for the small tuning 
condensers in the more modern radios. Length is 
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a matter of whatever is necessary for 
complete insertion into the condenser 
while keeping the hand at a distance to 
avoid detuning. 


DUMMY ANTENNA 

The standard dummy antenna speci- 
fied by the Institute of Radio Engineers 
is shown schematically in Figure 3. It 
may be constructed using today’s stan- 
dard component values shown in paren- 
theses. 
Install the dummy antenna at the end of 
the signal generator cable with short leads on the 
output side. If your generator requires a termi- 
nating resistor, you can incorporate it as an inte- 
gral part of the dummy antenna. I constructed 
mine in a shielded box with BNC connectors 
which allows it to be taken in and out of the sys- 
tem easily. 
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BY PAT LEGGATT 


HOW RADIO BECAME WIRELESS 


Part 1 — Laying The Theoretical Foundations 


Introduction 


form along the following lines. Michael Faraday in 1831 suggested that magnetic 

and electric forces might be propagated through space as some sort of wave motion. 
Clerk Maxwell in the 1860s gave a rigorous mathematical basis to this concept of electro- 
magnetic waves. In 1888 the brilliant experiments of Heinrich Hertz demonstrated that 
these waves did actually exist. And in the 1890s Guglielmo Marconi developed a wireless 
communication system utilizing these Hertzian waves. This version of events should be 
taken with a pinch of salt; not because it is untrue but because, as we all know, a bit of salt 
helps to bring out the real flavour of things. In fact the background is rather more interest- 
ing than the bare bones above would indicate. 

It is common usage to speak of the electromagnetic activities around the early years 

of the century as “Wireless,” and the later broadcasting developments as “Radio.” But I 
suggest here that “wireless” is an abbreviation for “wire- 
less telegraphy or telephony” and that “radio” is a better 
term to describe the first investigations into radiation of 
electromagnetic energy, before any thoughts of use for 
communication had crystallised. So hence my title. 
In the earlier decades of the nineteenth century, magnetic 
and electric forces were supposed to act instantaneously 
at a distance, a view prevalent in Continental Europe and 
especially in Germany. But the obvious philosophical 
difficulties inherent in instantaneous action at a distance 
made this concept less acceptable to a few in the United 
Kingdom, and to Michael Faraday in particular. 


Te story of the origins of radio has often been told, sometimes in rather simplified 


Faraday’s Waves 


In 1831 Faraday conducted a series of experiments on 
the magnetic effects of electric currents, during which he 
made his important discovery of electromagnetic induc- 

: i tion, showing that an electric potential was induced in a 
Michael Faraday conductor subjected to a changing magnetic field. In the 
course of these experiments, Faraday came to the con- 
clusion that magnetic and electrostatic forces were not instantaneously effective at a dis- 
tance but required a finite time for their transmission. 

We know now that electromagnetic energy is transmitted at the speed of light; but while 
continuing his experiments into 1832, Faraday had no means of detecting or measuring the 
very small time intervals necessary to confirm his theories. Furthermore he suggested, with 
remarkable intuition, that transmission of such forces took the form of some kind of wave 
motion. 
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To establish his prior claim to the notion of wave motion, 
Faraday deposited a written statement ina sealed envelope 
with the Royal Society in 1832. The envelope was finally 
opened more than a hundred years later, in 1937, by the then 
President of the Royal Society, and found to contain, among 
other things, the following statement: “I am inclined to com- 
pare the diffusion of magnetic forces from a magnetic pole 
to the vibrations upon the surface of disturbed water, or 
those of air in the phenomenon of sound”. 

Faraday, the son of a blacksmith, was a brilliantly imagi- 
native experimenter and theoretician but had only self- 
taught scientific education and no knowledge of mathemat- 
ics. Because of this, his theories were regarded with some 
disdain by many contemporary scientists. However there 
was one young mathematician, James Clerk Maxwell, who 
was most impressed by Faraday’s concepts of magnetic 
fields and lines of force as set out in his paper Experimental 
Researches in Electricity read to the Royal Society in 1851. 


Maxwell’s Analysis 


Maxwell already had an interest in this area, triggered James Clerk Maxwell 
while he was at Cambridge by the ideas of William Thom- 
son, afterwards to become Lord Kelvin; and Maxwell determined to submit Faraday’s con- 
cepts to detailed mathematical analysis. As his studies continued he concentrated attention 
on the possible nature of the medium through which electromagnetic forces could be prop- 
agated, wishing to devise a mechanical model exhibiting appropriate characteristics. This 
was a complex task, but by about 1862 he came up with a system of very minute rapidly 
spinning eddies or vortices, each surrounded by a layer of even more minute particles re- 
volving in a direction opposite to that of the vortices themselves. 

The vortices, with their outer layers of particles, could interact with one another in a man- 
ner analogous to a train of gear wheels, so that energy imparted to one vortex would be 
transferred to others and so progress through the medium. 

Maxwell devised this mechanical model as one which could exhibit the sort of behav- 
iour necessary to embrace Faraday’s concepts of lines of force and wave-like transmis- 
sion of energy; but it was a convenient model only, and he was not so fanciful as to sug- 
gest that it represented anything much related to reality. Nevertheless it served his pur- 
pose of enabling rigorous mathematical analysis, culminating in his 1864 paper to the 
Royal Society, A Dynamical Theory of the Electro-Magnetic Field. One of Maxwell’s 
main hopes had been to derive the electromagnetic nature of light and heat, and this was 
triumphantly achieved in particular by one of the consequences of his theories that elec- 
tromagnetic wave propagation would travel at a velocity very close to the value for the 
speed of light which had been experimentally determined by others at the time. 

So there it was, a rigorous and comprehensive theory of electromagnetic radiation for 
which the term “radio” seems appropriate. In 1873 Maxwell produced a further work, his 
Treatise on Electricity and Magnetism, which however did not add anything very signifi- 
cant to his 1864 paper. 


The Maxwellians 


Maxwell’s analysis was deeply mathematical, making use of Hamiltonian quaternionic 
calculus and high-order differential equations. At the time of his final publication in 1873, 
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there were very few physicists with the intellectual ability 
to understand it. Really there were only three of note: 
Oliver Lodge and Oliver Heaviside in England, and the 
Irish Professor George Francis FitzGerald of Trinity Col- 
lege, Dublin. 

In 1873 Oliver Lodge, then a student at University Col- 
lege, London, attended a lecture by Maxwell at a meeting 
of the British Association and obtained a copy of his Trea- 
tise published in that year. Lodge did not get around to 
studying this closely until 1876, but when he did he 
quickly came to realise that Maxwell’s equations implied 
not only the electromagnetic nature of light and heat, but 
also that there could be a whole spectrum of radiations 
with wavelengths both above and below those of visible 
light. Lodge was probably the first to appreciate that such 
electromagnetic waves could perhaps be generated electri- 
cally; and in 1879, after Maxwell’s death, he began to give 
serious attention to this possibility. 

FitzGerald too was studying Maxwell’s theories at about 
this time and, in a paper to the Royal Dublin Society in 


Oliver Heaviside 1882, suggested that electromagnetic radiation of about 10 


metres wavelength could be generated by discharging a 
condenser (Leyden jar) through a circuit of very low resistance and low inductance. Fur- 
thermore he clarified Maxwell’s analysis to the extent of showing that the equations also 
led to the laws of reflection and refraction which had already been developed in the wave 
theories of light. FitzGerald did not at this time experiment with generation of radiation, 
since he had no means of detecting the waves even if they could have been generated. 
Lodge was himself no mean mathematician but, recognising his friend FitzGerald’s even 
greater ability, he encouraged the latter in his clarification and development of Maxwell’s 
work. 

Another physicist who contributed significantly in this way was Oliver Heaviside, now 
best remembered for his 1902 theory of a reflecting ionised layer in the upper atmosphere 
which, when physically verified some 20 years later, was named after him. Heaviside was 
a first-class mathematician and was already interested in Maxwell’s papers. He re-formu- 
lated much of the analyses in appreciably simpler terms, 
changing Maxwell’s rather convoluted systems into nota- 
tion of his (Heaviside’s) own devising. He developed his 
own operational calculus and vector algebra and although 
contemporary mathematicians found it difficult to grasp at 
first, it is in this form that Maxwell’s equations are famil- 
iar to students of today. 

These three adherents and interpreters of the equations 
called themselves “Maxwellians.” They were scientists, 
and what was crucial to them was that the electromagnetic 
radiation implicit in the equations indicated that the un- 
satisfactory theories of instantaneous action at a distance 
could be discarded. While the theoretical analyses were 
their prime interest, they naturally hoped for experimental 
verification of the real existence of such radiation and it 
was Lodge who pursued this most effectively. 


Oliver Lodge 


Oliver Lodge was born in Staffordshire, England, in 1851, 
the son of a pottery merchant. He received his scientific 


George Francis FitzGerald education at University College, London and while there 
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attended a lecture by James Clerk Maxwell showing that oscillatory electrical discharges 
resulted in electromagnetic wave radiation propagating with the velocity of light. This fired 
Lodge with an abiding interest in what was eventually to become “wireless.” 

Lodge quickly rose to be an eminent physicist, gaining his D.Sc degree in 1877 and 
being appointed Professor of Experimental Physics at the University College of Liverpool 
in 1881. In 1887 he was elected Fellow of the Royal Society, the highest honour in British 
science. He was knighted as Sir Oliver Lodge in 1902. He died aged 89 in 1940. 

In 1887 Lodge undertook a series of investigations into lightning discharges and pro- 
tection against them. He found by experiment that lightning flashes were oscillatory and 
followed this up with further experiments involving spark discharges from Leyden jars. In 
early 1888 he developed a famous experiment which he called the “recoil kick.” 

This involved generating oscillations by discharge of a Leyden jar capacitor into a long 
pair of wires and observing that a much greater spark would occur at the end of the wires 
when they were of a suitable length. He correctly surmised that this was due to a standing 
wave pattern along the wires with a voltage antinode at the end. Furthermore he understood 
that this condition would be satisfied when the wires were a half-wavelength long (or a 
multiple of this) and was thus able to determine experimentally the wavelength of the os- 
cillations. 

It can be seen therefore that he was conversant with 
the principles of resonance and tuning—or syntony as he 
called it—saying in 1888 “The natural period of oscilla- 
tions in the wires will then agree with the oscillation pe- 
riod of the discharging circuit, and the two will vibrate 
in unison, like a string or a column of air resounding to 
a reed.” In an 1889 paper he wrote: “A Leyden jar dis- 
charge can so excite a similarly-timed neighbouring 
Leyden jar circuit as to cause the latter to burst its di- 
electric if thin and weak enough. Put the circuits out of 
unison by varying the capacity or by including a longer 
wire in one of them; then although the added wire be a 
coil of several turns, well adapted to assist mutual in- 
duction as ordinarily understood, the effect will no 
longer occur until the capacity is suitably diminished 
and the synchronism thus restored.” 

Although his experiments were largely confined to 
oscillations along wires, Lodge knew well that the elec- 
tromagnetic waves were propagated in the space sur- 
rounding the wires rather than in the wires themselves. 
He knew also, being familiar with Clerk Maxwell’s Oliver Lodge 
mathematical analysis, that the waves would be radiated 
into space and travel at the speed of light. To quote him; “The oscillatory discharge of a 
Leyden jar disturbs the medium surrounding it, carves it into waves which travel away into 
space; travel with a velocity of 185,000 miles a second; travel precisely with the velocity 
of light.” 

Thus we can see that Lodge had demonstrated experimentally the existence of electro- 
magnetic waves as predicted by Maxwell’s equations. But he had dealt only with waves 
guided along wires, since he had not then devised any means of detecting such radiation in 
free space. 

In fact Lodge was not the first to observe electromagnetic waves along wires. In 1870 
Wilhelm von Bezold observed such phenomena, detecting the waves by patterns formed 
by dust particles under the influence of electrostatic fields. However he did not relate these 
observations to Maxwell’s theories and his work attracted little notice. 


— To be continued in the August issue. 
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, TELEVISION 


EDITED BY RICHARD BREWSTER, 145 LITTLE PECONIC BAY ROAD, 
CUTCHOGUE, NY 11935 PLEASE INCLUDE SASE FOR REPLY. 


I Remember Television 25 Years Ago... 
Part 2 (conclusion) — Adventures in Receiving 


Robert E. Base of Baltimore, Maryland was a TV experimenter in the late 1920s and early 1930s. He 
had the opportunity to witness some of the very first glimpses of what we now take for granted! Mr. 
Base was employed by the Baltimore Sun newspapers but not much else is known about him. He died 
leaving no known relatives. Ken and Helen McIntosh, of Baltimore, got to know him quite well and 
were the recipients of his papers. Among these was the following account, written 43 years ago. (Part 
| — The First Broadcasts — appeared in the last issue.)—R.B. 


y interest in television was first aroused 
Mi: a series of construction articles in the 

Baltimore Evening Sun. They appeared 
during September 1928, and were called “Seeing 
by Radio.” I followed them along hopefully, even 
attempting to lay out a 48-hole cardboard scan- 
ning disc, but I had no short wave receiver at the 
time so nothing came of these early efforts. In the 
spring of 1929, a radio store on Greenmount Av- 
enue was selling out, cheap, some Daven TV kits 
which contained a motor, speed control, 24 hole 
disc, neon lamp and parts for a special TV am- 
plifier. 

Still not knowing anything about radio, I at- 
tempted to use this equipment with a single one 
tube detector, but I could not get enough signal to 
the neon lamp. Not only that, but the 24-hole sys- 
tem had been discarded in favor of 48 holes in 
order to give a little higher quality picture. 

I still have a 3-foot diameter, 48-hole disc as a 
souvenir. 48 holes meant that the picture was re- 
produced in 48 lines; compare this with today’s 
525 lines and you will get some idea of how 
crude the early TV reception really was. By 1930 
I had built a four-tube short wave receiver and 
was hearing good TV signals from W3XK (the 
early TV signals, when reproduced by a loud- 
speaker, had a distinctive tone). 

I sent for one of the Jenkins cardboard-disc- 
and-neon-lamp kits, and with a factory-wired re- 
sistance-coupled amplifier feeding the signal to the 
neon lamp, I well remember finally seeing the, by 
now famous, little girl bouncing a ball and I have 
a verification card dated Jan. 5, 1931 from W3XK. 
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That winter, a store on Pennsylvania Avenue 
advertised Jenkins Television Corporation’s 
commercial equipment. I would make frequent 
visits to the store to watch large TV pictures; at 
least they were larger than my 1” square size and 
much steadier, too, as a specially designed re- 
ceiver just for the TV band was used. Two lenses 
in the scanning cabinet gave a picture of about 4” 
square if one looked directly into it. 

I finally bought one of these sets, wired up the 
receiver which was available in kit form, and was 
soon receiving regular pictures from W3XX, 
W2XCR, W2XR, W2XBS, W2XAB and 
W2XCD. A 60- hole scanning disc operating at 


ge 


Bob Base’s Jenkins set as equipped with the 60- 
hole lensed disk. 
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1200 rpm was now considered standard. I often 
heard a strong signal from WIXAV, the station of 
another early television manufacturer, but I could 
never get any picture. However one night I had 
excellent results from W9XG, the Purdue Uni- 
versity station in Indiana, I have a verification 
letter from that station. 

In those early days a voice description of the 
picture to be broadcast was given, then the pic- 
ture. Soon a system of sight on the TV station and 
sound in conjunction with either a regular broad- 
cast station or another experimental sound sta- 
tion was employed. W3XK, Silver Spring, of 
course, had the best signal in Baltimore and as 
their programs developed they started a sound 
station, W3XJ, just below the high end of the 
broadcast band. Some regular radios could pick it 
up. Records were broadcast while movies were 
shown on W3XK, and if someone was present to 
sing, play or talk, those sounds also went out on 
W3XJ. There were no full length views; only the 
face of a singer or the hands of a pianist could be 
seen. 

I visited the Silver Spring station several 
times. In early 1932 a TV transmitter was 
brought from New York to Washington, set up in 
the WMAL studios, and operated 1n conjunction 
with WMAL. The idea was to try to present a 
few sight and sound broadcasts with the Wash- 
ington radio station. This station operated in the 
afternoon, and the same operators and engineers 
went on to Silver Spring to work the W3xK- 
W3XJ broadcasts at night. Thus one could be as- 
sured of both afternoon and evening TV recep- 
tion although, for the most part, the W2XAP 
transmissions consisted only of a staff member 
standing in front of the “flying spot” disc. 

On January 21, 1932 I boarded the old WB&A 
electric cars about noon and headed for Wash- 
ington where I spent the afternoon at the TV sta- 
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TV audio amplifier designed to follow receiver detec- 
tor stage. Note switch (SW) provided to switch from 
neon scanner lamp to loudspeaker. (February-March, 


1931 Short Wave Craft) 
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Mechanical parts of 
home-made scanning 
disk receiver. (Janu- 
ary, 1929 Radio 
Broadcast) 


tion. Part of the time 
W2XAP was on the 
air. I was invited to stand 
in front of the picture pick- 
up for my first and probably only 

TV broadcast. 

I was indeed surprised when I was told a short 
time later at the Pennsylvania Avenue TV store 
that they had seen the broadcast! Perhaps my ap- 
pearance on TV did not advance the art any. At 
any rate, in a short time W2XAP was packed up 
and shipped back to N.Y. However W3XK- 
W3XJ continued, and for a while one of the Bal- 
timore newspapers was instrumental in present- 
ing a Baltimore night at frequent intervals. 

In the spring of 1932 the Jenkins Corporation 
brought out a scanning disc with small lenses in 
each of the 60 holes. A special “pin-point-light” 
neon lamp (crater) projected the image on an ad- 
justable ground glass screen. Now a picture of 
about 6 or 7 inches square was available and 
could be seen by several persons comfortably 
seated about the room. 

I had my receiver converted to this new scan- 
ning disc and enjoyed what I then considered al- 
most perfect pictures. I still have this old re- 
ceiver; perhaps now classed as an antique. What 
were these “almost perfect” pictures like? Well, 
to begin with, they were black and pink rather 
than black and white due to the use of the neon 
lamp. Take a very poor newspaper photo, per- 
haps one that was sent by radio from some distant 
point under adverse conditions; scratch 60 lines 
across it from top to bottom and you will have 
some idea of how poor the best TV was in 
1932. 

Television in those days, being still in an 
experimental stage, was not permitted to ac- 
cept any advertising, so for the Jenkins sta- 
tions at least, the only source of income was 
from the sale of TV receivers. The depres- 
sion certainly did not help sales any and by 
1933 they had gone broke and their stations 
were off the air. While RCA and GE con- 
tinued experiments, the cathode ray princi- 
ple was being developed, and it was not 
long before my scanning disc television re- 
ceiver was as obsolete as the old street cars, 
ferry boats and steam locomotives that once 
provided us with transportation. But it sure 
was fun while it lasted! 
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BY PAUL JOSEPH BOURBIN 


THE GREAT VOICE sy PETER JENSEN 


A Vintage Book Review 


printed, in a limited edition, and never offered to the public. You'd be remarkably lucky to find 


Te book review is a little different than most. The autobiography being discussed was privately 


it even in a large public or university library. And the chances of coming upon a copy to pur- 


chase are virtually nil. 


So why did Paul Bourbon write this review and why are we printing it here? Simply to pass along 
some background information, unobtainable anywhere else, on a renowned inventor and manufac- 
turer who was associated with the electrical reproduction of sound from its earliest days. 

Paul’s review was originally published in Issue 7 of Vacuum Tube Valley Magazine. This is an 
edited version, shortened because of the OTB’s space constraints. 


Hear the Message 
all Over the House 


With the Radio Magnavox you can 
} receive the message altho away 

from your Station. When the 
Radio Magnavox is used with a 
suitable amplifier—you will get 
radiophone music that you can 
dance by; and the volume is greater 
than any other receiver. 


The Radio Magnavox works on the 
same electro-dynamic principle as 
the Magnavox Radio Telemegafone, 
and will reproduce signals with the 
same volume. 


It has been operated on three or 
four dry cells with good results, and 
its success is widespread, Especial- 
ly desirable for wireless clubs and 
oe teachers. Write for Bulletin 27 and 
re ales get full details, or better, send $45 
and get the Magnavox. 
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1921 Magnavox ad targeted amateur radio oper- 
ators. 


The Great Voice, by Peter Jensen. 
Published by Havilah Press, 1975. 
138 pages. Hardbound. 


by Peter Jensen, co-founder of The Mag- 

navox Company. It was published by his 
daughter, Patricia Ann Jensen Schlindler. The 
print run was limited to 500 copies and distrib- 
uted mostly to family, friends, and a few libraries 
and universities. The book was also published in 
Denmark under the title of Jensen. 

How I came upon a copy is an interesting 
story. At the first California Historical Radio So- 
ciety regional meet in San Francisco, a fellow 
came up to me and asked if I know of anyone 
who might have a Magnavox speaker for sale. He 
had asked quite a few people, none of whom had 
much interest in helping him. Someone referred 
him to me because I was the President of the So- 
ciety at that time. He told me that he knew noth- 
ing about vintage electronic equipment, but 
wanted a Magnavox horn speaker because his 
family had been involved with Magnavox. 

I knew that John Wentzel of Aladdin Antique 
Radio Repair had an extra one, so I brought the 
two together. John sold him a speaker and he was 
so grateful that he gave John and me each a copy 
of The Great Voice, telling us that his mother had 
self-published the book because she felt that the 


Te Great Voice is a collection of memoirs 


AUTHOR’S ADDRESS: 
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25 GREENVIEW COURT, SAN FRANCISCO, CA 94131 
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memoirs were worthy of historical preservation. 
Since there is little chance that many readers will 
have an opportunity to acquire a copy of The 
Great Voice, | will present a synopsis of the con- 
tents rather than a critical review. 

A Preface, written by his daughter, provides a 
bit of background about Jensen and his family. 
We learn that while Jensen is remembered for his 
scientific accomplishments, he was also a gifted 
and respected historian and violinist. He had a 
passion for sports and philosophy. 

Married twice, Jensen had five children. To- 
ward the end of his life, he spent much time in 
Denmark, was knighted by the Danish King, and 
was offered the position of cultural attache for 
the United States in Denmark (a position he de- 
clined). 

The book opens on Christmas Eve, 1915. A 
speech was about to be given by San Francisco 
Mayor James (Sunny Jim) Rolph from the bal- 
cony of City Hall to a crowd of approximately 
seventy-five thousand people in Civic Center 
Plaza. While some had come for the Christmas 
Eve celebration and to hear the Mayor, many had 
come to hear the miraculous new public address 
system. 

Peter Jensen and his partner, Edwin Pridham, 
were quite nervous about the “Magnavox,” as 
they had named their invention. Would it work 
properly? When the time came, the system 
worked without a hitch and ushered in a new age 
of amplified sound. Interestingly enough, while 
most inventors of the era had to rush to compete 
with others developing similar devices, Jensen 
and Pridham seemed to have no competition. 

Now the book begins a journey through Peter 
Jensen’s life, starting with his birth, on the island 
of Falster in Denmark, on May 16, 1886. He was 
born to a family of seafarers and was expected to 
follow their tradition. His father operated a pilot 
boat, but the family was quite poor and depended 
upon a small farm to supplement their income. 

It was expected that Peter would go to sea at 
fourteen and then be on his own. He spent the 
early years of his life fishing, farming and help- 
ing his father on the boat. But he did so well at 
school that his teacher recommended that he 
enter a college preparatory school rather than be- 
come a Sailor. He was permitted to continue his 
education, but his father died while he was at 
boarding school, causing much family grief and 
hardship. Fortunately he finished four year’s 
study in two and a half years, and was able to 
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graduate. 

Moving to Copenhagen to seek his fortune, he 
met Lemvig Fog, an acquaintance of the family 
and a prominent man in the city. Fog convinced 
Peter to pursue a technical career. He was a 
backer of Valdemar Poulsen, who had recently 
invented the Telegraphone wire recorder. While 
hailed by scientists as an invention of high sig- 
nificance, the Telegraphone was impractical be- 
cause electronic amplification had not been in- 
vented. 

Peter went to work for Poulsen, for low wages, 
as an apprentice machinist. The inventor was 
working on what became known as “the Poulsen 
arc’ radio transmitter, and in 1904 Jensen started 
helping with the project. The arc was tempera- 
mental and he was the only one who could keep 
it going reliably. 

There was much speculation among engi- 
neers concerning how much better the arc might 
be compared to Marconi’s spark transmitter and 
on what its range might be. In 1905, Poulsen 
built a station in Lyngby, Denmark and Peter 
was assigned to assist with the project. He was 
the only one who knew Morse Code, a skill 
which earned him a promotion, and he began to 
fare much better. 

At first, the station’s range was limited by the 
touchy coherer used with the system, but when 
Poulsen invented the ticker, a new form of detec- 
tor, it increased considerably. Attempts were 
made to attach a microphone to permit the trans- 
mission of speech. For a while, all attempts 
failed. But when Peter hooked up the microphone 
in the ground circuit and substituted a crystal de- 
tector for the tikker, they managed to transmit 
voice, song and music with the Poulsen arc for 
the first time. These were among the first voice 
transmissions by radio. Soon after this, 
Peter joined the Navy as a wireless operator to 
complete his required military service. While in 
the service, Poulsen contacted him and asked if 
he would be interested in going to the United 
States to help build radio stations. Coburn and 
Elwell had purchased the American rights to the 
Poulsen Arc system and needed someone to su- 
pervise construction. Peter was very glad to have 
the opportunity and left for America in December 
1909. 

At the Sacramento station Jensen met Edwin 
Pridham and they became fast friends. Pridham, 
an American from the Chicago area and a gradu- 
ate of Stanford, helped the immigrant learn the 
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Connect AA to Radio Reeciver and BB to 6-volt storage battery 


FOR MUSIC AND VOICE 


PRICE $150.00 


With attachment for Phonograph as shown 
Operates from 6-volt storage battery 


Detail from a 1920 Magnavox ad shows two 
models of the “Telemegafone,” a radio repro- 
ducer (top) and a public address unit. Earphones 
on radio model connected to base via flexible 
tubing. 


ways and the language of America. When they 
built the station in San Francisco, many more 
people heard the test transmissions. But the 
broadcasts of music, entertainment and news 
were not thought of as a source of revenue. 

Most radio communication at that time was 
ship-to-ship and ship-to-shore. The Poulson firm 
was interested in promoting their system as a re- 
placement for the telephone. Eventually, in 1910, 
continuous radio telegraphic communication was 
established between the transmitters in Northern 
California and the one in Los Angeles. Radio 
telephony was possible at night. 

When the Federal Telegraph Company pur- 
chased The Poulsen Wireless Telegraph and 
Telephone Company, Coburn, Jensen and Prid- 
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ham made an unsuccessful attempt to obtain the 
world-wide rights to the Poulsen Arc and start a 
world-wide radio system. When that failed, 
Coburn introduced the pair to Richard O’Connor, 
a prominent San Franciscan. He became their fi- 
nancial backer. Jensen, Pridham, Coburn (tem- 
porarily) and O’Connor formed the Commercial 
Wireless and Development Company to support, 
patent, and exploit the radio inventions of Jensen 
and Pridham. They purchased a house and lot in 
Napa, CA where they could work undisturbed. 

The inventors began working with a radio tele- 
graph recording device brought over from Den- 
mark. It captured the dots and dashes by pho- 
tographing the movement of a galvanometer nee- 
dle connected to a moving coil. It occurred to the 
inventors that this rapidly moving needle could, 
perhaps, follow the vibrations of sound and there- 
fore, be made to work as a form of telephone re- 
ceiver. By attaching the vibrating wire to a di- 
aphragm and hooking up the device to a tele- 
phone circuit, they were able to reproduce sound 
quite well. 

With high hopes, they applied for a patent on 
this “electro-dynamic principle.” However, the 
device had been well covered by previous patents 
and the application was rejected. Since the 
patented devices existed only as laboratory ver- 
sions, Jensen and Pridham spent two years to 
make their invention practical and commercial. 
Envisioning the device as an improved telephone 
receiver, they tried to make it as small and light 
as the ones in current use. They were finally able 
to obtain patents on the improvements. 

In 1914, they attempted to sell the patent rights 
to Western Electric. At the same time, that com- 
pany was examining DeForest’s triode vacuum 
tube. Thus, they had in their laboratory at the 
same time two seminal electronics inventions. 
They did not realize that, if put together, these in- 
ventions would have given them control of most 
of the electronics industry. 

Western Electric bought DeForest’s patent for 
a fraction of what it turned out to be worth and 
turned down Jensen and Pridham. Jensen later 
felt that he got the better deal because he finally 
received what his invention was worth. 

Jensen and Pridham were at the end of their 
rope. Still thinking along the lines of wired or 
radio communication, they had just about run out 
of ideas. Early in 1915, Ray Galbreath (uncle of 
Jensen’s wife Vivian), a blacksmith, visited their 
laboratory and saw the electro-dynamic tele- 
phone receiver. After the demonstration. Gal- 
breath felt that if they could make it talk a little 
louder, it could be used to announce plays to the 
crowd at the ball park. 
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IADIO’S “every-hour-every-where” broadcast 
schedule is the most stupendous organiza- 
tion of the méans of entertainment the world 


Wy has ever witnessed. 


So responsive have people been to the oppor- 
tunity of enjoying these programs at their best 
that Magnavox equipment has become synony- 
mous with the full enjoyment of radio music 
and speech for an ever-greater circle of satisfied 
users. 


Magnawar Products can be had from dealers 
shes Pelar ecrening new hogkder will ie Of tena 


The Magnavox Co., Oakland, California 
New York: 370 canted Avenuk 
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In 1923 the radio craze was in full swing, as re- 
flected in this detail from a Magnavox ad of that 
year. 


The pair thought that a loud speaking tele- 
phone would not be as commercially important 
as telephone receiver, but it might give them 
some reward for their efforts. At least, the field 
was not monopolized by a few powerful compa- 
nies. They started working on the loud speaking 
telephone that night. 

Attaching the receiver to a goose-necked Edi- 
son phonograph horn, a bank of microphones, a 
transformer and a 12-volt battery, they turned on 
the current. After dealing with a horrendous 
feedback howl, they found that the arrangement 
could project clear sound for at least half a mile. 
Jensen later figured that their output was about 
ten to twenty-five watts. 

Financial backing for this “instant invention” 
was quickly arranged, and the new instrument 
was named Magnavox, meaning, “great voice” 
in Latin. During 1915 they continued to perfect 
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their speaker, redesigning it to make a better ap- 
pearance, improving their microphones, and 
even developing a phonograph “pick-up.” (It 
should be noted that, in 1916, Jensen and Prid- 
ham actually patented an electric phonograph.) 
Early commercial versions of the Magnavox 
could be heard for as far as seven miles. 

The instrument was shown at the 1915 
World’s Fair in San Francisco, but exposure was 
kept low-key because Jensen and Pridham were 
not sure of the strength of their patents. A few 
phonograph concerts were played and the system 
was demonstrated for the press. Witnesses were 
impressed by the fact that the sound did not ap- 
pear to be that loud close to the instrument, yet 
carried extraordinarily well. 

It was customary in San Francisco to have a 
large civic celebration on Christmas Eve. Jensen 
and Pridham were asked to provide their equip- 
ment for the event. The installation was so suc- 
cessful that they were invited to provide sound 
reinforcement for the opening of the Civic Au- 
ditortum on December 30, 1915. This was the 
first time amplified speech was used within a 
building and the first time that it was used for a 
speech from a remote location. 

Late in 1916, they moved their laboratory to 
San Francisco. In that city there was only a lim- 
ited market for voice amplification equipment, 
but there was much interest in the amplified 
phonograph. In 1917, the Commercial Wireless 
and Development Company merged with the 
Sonora Phonograph Company to form the Mag- 
navox Company. This allowed operations to be 
expanded without depending on capital infu- 
sions from shareholders. 

When the United States entered World War 
One, Magnavox converted to war work. They 
first tried to make a system that would allow 
people in airplanes to talk to people on the 
ground. This was unsuccessful because the mi- 
crophone picked up all of the loud noise from the 
airplane. An attempted intercom system for air- 
planes was unsuccessful for the same reason. 

They tried many ways to block the stray 
sounds from entering the microphone, without 
success. Pridham came up with the idea of leav- 
ing the microphone as open as possible at the 
sides. Since the interfering sounds would hit 
both sides of the diaphragm at almost the same 
time, they would cancel out and allow the words 
spoken directly into the microphone to be heard. 
This was quite successful. 

After the war, Magnavox continued to pro- 
duce microphones, including a waterproof type 
for use on ships. The loudspeaker business was 
not well established, but they continued to work 
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on it. A vacuum tube amplifier was developed for 
use with their equipment. An ailing President 
Wilson used the enhanced system to make a 
speech about the League of Nations in San 
Diego. It was ideal because the microphone could 
be placed in a spot where he would be protected 
from the weather. 

Magnavox had no real competition in the pub- 
lic address systems until AT&T entered the field 
in 1920. Still, business was good, and much of it 
came from radio amateurs who bought speakers 
for their stations. 


By 1922, the great radio rage had begun and a 
huge demand for loudspeakers began to emerge. 
Speakers were employed to present talking pic- 
tures beginning about 1927 and became univer- 
sally used in phonographs in 1930. The uses far 
exceeded anything that Jensen and Pridham had 
imagined when they first heard “The Great 
Voice” that day in 1915. 

In 1928, Jensen left the Magnavox Company 
to establish the well-known Jensen firm, which 
manufactured loudspeakers under Magnavox li- 
cense. 


ALEXANDER GRAHAM BELL 


A Book You'll Want to Own! 

An important new illustrated biography of 
Alexander Graham Bell has just been released 
to coincide with the 150th anniversary of the 
inventor’s birth. Alexander Graham Bell was 
written by AWA member Morgan Wesson in 
collaboration with Edwin S. Grosvenor, Bell’s 
great-grandson. 

The book chronicles the inventor’s up- 
bringing in Scotland, the family’s emigration 
to Canada, and the young man’s career as a 
teacher of the deaf in the Northeastern U.S. It 
follows this innovative man as, spurred by 
twin interests in acoustics and telegraphy, he 
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and MORGAN WESSON 
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begins to experiment with electrical communica- 
tion. 

The dramatic story of the development of the 
telephone unfolds, and the work of competing in- 
ventors, including Thomas Edison and Elisha 
Gray, is put into perspective. Also discussed is 
Bell’s later inventing career and his involvement 
with aviation, hydrofoils and the founding of the 
National Geographic. 

The 8%"x1%" handsomely-printed hardbound 
book contains 304 pages. Its 400 illustrations in- 
clude many published for the first time. 

Emmy-award-nominated author Wesson is 
probably best known to O7B readers for his work, 
with Ken Burns, on the video documentary Empire 
of the Air. He has also written on the history of 
technology for Encyclopaedia Britannica and 
Groliers and served as a curator at The Interna- 


tional Museum of Photography at George Eastman 
House. 


Special Pricing For AWA Members 

Through a special arrangement with the author, 
members can purchase this important illustrated 
biography directly from the AWA for $37.95 (plus 
a $2.05 shipping and handling charge), which is 
over seven dollars off the bookstore price of 
$45.00. A special edition, signed by the authors, is 
available for $47.95 (plus $2.05 s&h). Not only 
will you receive this outstanding work at a signifi- 
cant discount, but the AWA will also receive a cash 
contribution for each volume sold. What’s more, 
for this contribution, you may take a tax deduction 
of $17.50 (basic book) or $27.50 (special edition). 

So what are you waiting for! Send $40.00 for 
the basic book or $50.00 for the special edition to: 
Dexter Deeley, Antique Wireless Association, 8 
Briar Circle, Rochester, NY 146182. 
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There's an immense field of radio enjoyment in sum- 
mer (the best political orators in America are on pro- 
grams)—but you must have extremely sensitive recep- 
tion apparatus to get good results, 


HEAD SETS and LOUD SPEAKERS 


have powerful magnets, the sensitivity of which gives 
them wide range, bringing in the fainter signals with 
volume and clearness. 


They also have layer wound and layer insulated coils 
—an exclusive Stromberg-Carlson type of construction—~ 
= will stand up under the high plate voltages now 


Ask your dealer 
Stromberg-Carlson Tel. Mfg, Co. 


1060 University Ave. 
Rochester, N. Y. 
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THE LOUDSPEAKER 


EDITED BY FLOYD A. PAUL, W6THU, 1545 RAYMOND, GLENDALE, CA 91201 


PLEASE INCLUDE SASE FOR REPLY. 


Stromberg-Carlson 
Horn Speakers 


lfred Stromberg and Androv Carl- 
A= formed a telephone manufac- 

turing business before 1900. By 
the early 1920s they were manufacturing 
radios. As a sideline, they also manufac- 
tured horn speakers, but these were ad- 
vertised only occasionally. For some in- 
teresting Stromberg-Carlson history, see 
Radio Manufacturers of the 1920s, Vol. 
3, by Alan Douglas (Sonoran Publishing, 
Chandler, AZ). 

One of the earliest advertisements I’ve 
seen for Stromberg-Carlson horn speak- 
ers was in the July, 1924 issue of Radio 
News magazine. The ad showed the 
straight-necked 1-A horn and stated that 
the headsets and loud speakers had pow- 
erful magnets which “gave wide range, 
bringing in fainter signals with volume 
and clearness” and which “have layer 
wound and layer insulated coils, an ex- 
clusive Stromberg-Carlson type of con- 
struction.” 

The same 1-A speaker was advertised in 
Radio News for October, 1924. However, 
a new Stromberg-Carlson horn was an- 
nounced in Radio Retailing for February, 
1925, and Radio News for March, 1925. 
Called the No. 2-A, it had a goose-neck 
shaped neck and was finished in an oxi- 
dized silver color. According to the ad, its 
powerful driver magnet could lift 2/4 lbs 
of weight. 

The base plate of the 1-A was wood 
while the base plate of the 2-A was iron. 
The necks and bells were very light in 
weight and made of a fibre material simi- 
lar to paper mache. Both horns were 
equipped with a volume control. 


The No. 2-A speaker featured a goose-neck horn and a 
magnet with 2/2 pounds of lifting power. 
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Charles Williams, Jr. — Instrument Maker to the Inventors 


By Neal McEwen, K5RW 


harles Williams, Jr. was the most prolific 
f and influential of all telegraph instru- 
ment makers in the mid 
19th century. His firstcommer- 
cial venture, Hinds and 7 
Williams, was located from 
1850 to 1856 at 318 Wash- 
ington St. in Boston. After 
1856, the shop was located at 
109 Court Street in the same 
city. Among other items, 
Williams manufactured keys, 
sounders, registers and KOBs (key and 
sounder on wood base). It is likely he also 
made relays. Some of the first fire alarm sig- 
nalling equipment was made in Williams’ shops. 
In the 1850s, Boston was a major American 
center for telegraph manufacturing and inven- 
tion. Other instrument makers in Boston during 
this time were Thomas Hall, Daniel Davis, M. 
Wightman, N. B. Chamberlain, Moses Farmer 
and E. S. Ritchie. Most started out as mathemat- 
ical, optical and philosophical instrument mak- 
ers but moved into telegraph instrument manu- 
facturing as the demand for telegraph services 
grew. However, the number of instruments made 
by the Williams firm far exceeds the total of the 


CHAS. WILLIAMS, JR. 
(Established 1850,) 
Successor to 
HINDS & WILLIAMS, 


Manufacturer of 


Telegraphic and Magnetical 
APPARATUS, 

, Galvanic Batteries, &o. 
age Wholesale & Retail Dealerie 
ig «= TELEGRAPH SUPPLIES, 
E109 Court Street, 
(Minot’s Balldings), 
BOSTON, MASS. 


others combined. 

The Williams key shown with this article is 
representative of those made in the 1860s for 
landline use. Instruments with this lever shape 
are referred to as ‘camelback’ keys. Very 
early camelback keys had a 
highly exaggerated hump for 
the entire length of the lever. 
~ In later models, like the one 
illustrated here, 
_ the back half 
|, of the lever 
~ was horizon- 

tal. Notice that 
the lever return 
spring is a cylindri- 
cal coiled type, a 
style often used on 
Williams designs. 
Other makers of 
keys from this pe- 
riod used a “safety pin” style spring. 

Williams supplied parts and apparatus to 
Thomas Edison, Joseph Stearns (who perfected 
duplex telegraphy), Alexander Graham Bell and 
other inventors. Edison leased space in a corner 
of the Williams building before he had his own 
laboratory. In the December 1868 issue of The 
Telegrapher, Edison announced his address as 
“Care of Charles Williams Jr., Telegraph Instru- 
ment Maker, 109 Court Street, Boston.” It was 
here, with the aid of one of Williams’ employees 
,that Edison built a working model of his first 
patented (1869) invention, a vote recorder. 
Moses Farmer, the most prominent telegraph in- 
ventor of the mid 19th century, had his instru- 
ments built in Williams’ shop. 

The name of Charles Williams Jr. is most 
often associated with the birth of the telephone. 
Alexander Graham Bell had his laboratory on 


Detail of “camelback”’ 
key shows cylindrical 
lever return spring, a 
Williams trademark. 


Graphic of a battery dominated early “business 
card” ad. 
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Sorry, this is the best photo 
we have of the Court Street 
building! The telephone was 
born in the loft space under 
the roof. 


the top floor of the five 
story building occupied by 
Williams. Thomas Watson, 
Bell’s assistant, was em- 
ployed by Williams as a 
“mechanic” who built proto- 
type instruments. The first 
telephone line was strung be- 
tween the Williams’ shop 
and Williams’ own house in 
Somerville, three miles 
away, in 1877. 

Watson went to work in 
the Williams shop in July of 
1872, at the age of 18, asa 
machinist’s apprentice. We are lucky that his de- 
scription of the operation has survived to give us 
an insight into the state of telegraph instrument 
manufacturing in the early 1870s. He reported 
that the shop employed about twenty-five men. 
There were twenty hand lathes and two engine 
lathes in addition to the usual hand tools. 
Williams’ workers built parts from the basic raw 
materials. Brass, steel, lumber and rough cast- 
ings lay all about. There was one tiny office for 
client meetings and the display of apparatus. 

Watson disliked making the same instruments 
over and over again and sought to minimize his 


A Williams “camelback” key 
of later design (see text). 


efforts. He developed what we today call “jigs 
and fixtures” for turning out identical pieces 
with less work. He became a key man (no pun in- 
tended) in the shop and survived the ups and 
downs of Williams’ business. 

In 1916, a plaque was placed on the Court 
Street building to commemorate the birth of the 
telephone there in 1875. The building is no 
longer standing, but pieces of the upstairs were 
salvaged to recreate the Bell laboratory at the 
headquarters of The New England Telephone 
Company in Boston. 

Williams manufactured all of the Bell Tele- 
phone equipment until the spring of 1879. After 
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that the demand for telephones 
exceeded the capacity of the 
Williams’ shop, so other mak- 
ers were licensed. The tele- 
phone for subscribers was 
called a “Williams coffin’ be- 
cause of its narrow box shape 
and wooden construction. 
Williams also built the first 
telephone switchboard, de- 
signed by Doolittle, in 1878. 

It is not known exactly when 
Williams ceased making tele- 
graph instruments, but it is 
likely that production was 
phased out in the mid 1870s. 
The entire Williams operation, 
including physical plant and li- 
censes, was purchased by 
Western Electric in 1882. How- 
ever, Williams’ reputation for 
innovation continued to influ- 
ence manufacturing practices. 
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J.E) LILIENFELD AND THE DISCOVER 
OF THE “TRANSISTOR EFFECT ™ 


Part 2 — Construction and Testing of the Lilienfeld Devices 


(Part 1 appeared in the February, 1998 issue) 


Construction 


sing the drawings (Fig. | in Part 1 of this 

| article) and description contained in 
Patent No. 1,900,018 as a guide, con- 
struction of the Lilienfeld devices was begun. As 
mentioned previously, metals such as aluminum 
and tantalum are suggested for use as the sub- 
strate (gate electrode); both of these were em- 
ployed in the work described herein. Aluminum 
proved to be the more difficult material upon 
which to obtain a good oxide layer. Both the pu- 


Fig. 2. Completed “Lilienfeld IGFET” devices 
(constructed by J. Ross). Four devices share a 
common gate electrode. Scale is in centimeters. 


rity of the aluminum stock, and that of the an- 
odizing bath, were rather critical. Aluminum 
sheet (55 microns, or about 2 mils) in thickness 
was obtained from Becromal (Clinton, TN); it is 
their standard 3003 alloy. Anodization was ac- 
complished using an electrolyte consisting of 50 
gm/I boric acid (U.S. Borax SQ grade was used, 
although NF grade also worked well) and 10% 
(by volume) ethylene glycol. Aluminum 
coupons measuring 1.5 x 4 cm were cut, each 
having a “tail” to facilitate electrical connection 
(these can be seen in Fig. 2, which shows the 
completed device). 

Prior to anodization, the aluminum coupon 
was degreased in acetone, followed by a brief 
(10-15 sec) etch in a 5% hydrofluoric acid/10% 
nitric acid solution. (Note: These chemical 
reagents are hazardous, and should be used only 
by persons having appropriate knowledge and 
training. Nitric acid and hydrofluoric acid cause 
severe burns, and damage to body tissue. Carbon 
disulfide is toxic, readily absorbed through the 
skin, is extremely flammable, has a low flash 
point, and is very easily ignited.) After rinsing 
with distilled/deionized water (> 10 megohm 
cm), the coupon was placed in the anodizing 
bath, contained in a 600 ml beaker. The bath was 
maintained at a temperature of 90-95°C. 

A constant current density of 1 mA/cm2 (cur- 
rent was calculated using the total immersed area 
of both faces) was passed between the aluminum 
(anode) and an inert (stainless steel) cathode. 
The cell voltage started at about 20 volts and 
rose slowly as the oxide layer was formed. After 
about 35-45 minutes, the voltage had risen to the 
maximum voltage (260 volts) that the power 
supply was capable of delivering. 

The cell current now began to decrease, at 
constant voltage. After ca. 30 minutes, the cur- 
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rent dropped to a steady value of ca. 0.2 - 0.3 
mA/cm2 and anodization was discontinued. The 
aluminum coupon, now coated with a thin oxide 
layer, was removed from the cell, rinsed in 
deionized water, and dried with a acetone rinse. 
The thickness of the oxide layer is estimated to 
be in the range of 10-4 — 10-5 cm, based on the 
observation of interference colors. 

Tantalum sheet (3 mil thickness) was also 
successfully anodized, using a similar technique. 
In the case of tantalum, the reflectivity of the 
oxide is greater than in the case of aluminum; the 
tantalum oxide films showed brighter colors, and 
several orders of interference colors could be ob- 
_ served during the anodization process. The tan- 
talum stock had been obtained some time ago; its 
exact purity is not known. 

The anodized gate electrode was now placed 
on a mask; these may be fabricated from any 
suitable thin metal stock and this assembly was 
placed into a bell jar vacuum system. Using a 
cone-shaped tungsten filament as the heating 
source, metallic copper from a small shot or 
piece of wire was evaporated onto four regions 
of the oxide-coated substrate, thus yielding four 
separate devices having a common gate elec- 
trode. 

During the evaporation process, the residual 
pressure in the system was ca. | x 10-5 torr (mm 
of mercury). The thickness of the copper film 
was not measured directly, but films evaporated 
onto a glass slide under similar conditions ap- 
peared partially transparent, suggesting a thick- 
ness on the order of the skin depth at optical fre- 
quencies. Using “typical” values for the conduc- 
tivity, etc. the skin depth is found to be 
somewhat less than 10-5 cm. Thus, the estimated 
thickness of the evaporated film is of the order of 
the wavelength of visible light; this is confirmed 
via the observation 
of interference col- 
ors in some of the 
evaporated films. 

The gate elec- 
trode, having metal- 
lic copper evapo- 
rated over regions 
of its oxide coated 
surface exposed by 
the mask, was now 
removed from the 


converted into copper sulfide, via immersion in 
a sulfidizing solution consisting of carbon disul- 
fide saturated with elemental sulfur (ca. 4 g. S in 
50 ml Cg2). The electrode was allowed to re- 
main in this solution for 25 minutes at room tem- 
perature, with gentle agitation periodically. 

The sulfidation time was chosen based on pre- 
vious experiments with evaporated copper films. 
These experiments were conducted by measur- 
ing the DC resistance of the film as a function of 
sulfidation time. When the resistance reached a 
maximum value (about 100 times larger than 
that of the metallic film), it was assumed that 
sulfidation had proceeded as completely as pos- 
sible under the prevailing conditions. 

In his patent, Lilienfeld refers to a “film... re- 
duced to a degree approaching molecular thick- 
ness.” This is shown in the patent (Fig. 1) via a 
V-shaped cut into the film; Lilienfeld may well 
have been aware that the field effect would be 
enhanced by keeping the “channel” thickness as 
small as possible, but was probably not aware of 
the role played by the semiconductor “surface 
states,” as discussed earlier. 

Clearly, the molecular thickness condition 
was not achieved for the devices described in 
this paper. Attempts were made to evaporate 
thinner films, and to make a cut along the width 
of the film, using a thin, sharp blade. Both of 
these attempts failed. Condensation of a thin film 
of evaporated metal upon a substrate often sets 
up stresses in the film, resulting in porosity and 
discontinuity on a microscopic scale. Making a 
cut into the film that is of a depth nearly, but not 
quite, that of the film is a maneuver having a 
high risk of failure. 

In both of these attempts (each tried a reason- 
able number of times) the resistance of the film 
became either very unstable, or rose to a value 


bell jar. The copper Fig. 3. Circuit used for testing the completed Lilienfeld devices. See text for de- 


areas were next fails of test procedure. 
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approaching infinity. Accordingly, although the 
films described have a thickness on the order of 
several thousand molecular diameters, they pos- 
sessed the minimum thickness consistent with 
reasonably stable electrical characteristics, and 
were thus used in the devices described herein. 

When sulfidation was complete, the coupon 
was removed from the sulfidizing solution, 
rinsed in clean carbon disulfide, and allowed to 
air dry. It was then returned to the bell jar, and 
placed on a different mask, so constructed as to 
result in deposition of a small area of copper at 
each end of the thin, now sulfidized strip; these 
copper areas constitute the “source” and 
“drain” contacts (again, using modern termi- 
nology). 

After this second copper evaporation (the 
evaporation time and temperature were altered to 
produce a thicker layer than that comprising the 
previously sulfidized strip) the aluminum 
coupon, now containing four “devices”, was re- 
moved from the bell jar. In a final step, wire leads 
were attached to each of the evaporated copper 
contacts, using a conductive epoxy adhesive. The 
completed devices were now ready to test. 


Testing 


The circuit employed in testing these devices 
is shown in Fig. 3. Testing commenced with the 
source-drain circuit open. If the electrical in- 
tegrity of the oxide film had been preserved dur- 
ing the various operations necessary to fabricate 
the device, the capacitor formed by the gate and 
source electrodes should charge upon applica- 
tion of the voltage Vag (SW1 placed in the upper 
position). Charging of this capacitance (a typical 
measured value is ca. 7 x 103 pF) results in a 
transient current, indicated by the microammeter 
Ig. Conversely, discharging Cg, (SW1 placed in 
the lower position) results in a current pulse of 
opposite polarity to the charging transient; this is 
also indicated by the meter Ig. 

The magnitude of Vgg was adjusted in incre- 
ments, up to ca. 35 volts. For those devices in 
which the oxide film survived the fabrication 
process undamaged, reversing the polarity of 
Vas simply caused a reversal in the sense of the 
charging and discharging transients. For those 
films showing leakage current, however, revers- 
ing the polarity of Vg, usually resulted in a large 
current flow, followed by complete breakdown 
of the film. For most of these, breakdown oc- 
curred when the gate was negative with respect 
to source. 

After verifying the insulating ability of the 
oxide film, a potential difference Vpg was ap- 
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plied between the drain and source electrodes. 
The magnitude of this voltage was adjusted, so 
that the current flowing between drain and 
source (I) was 10 microamperes. Depending on 
the characteristics of the individual film, the re- 
quired potential difference was in the range of 
several volts to several tens of volts. 

For most of the devices tested, the rectifica- 
tion ratio of this path was unity, or very close 
thereto, demonstrating the ohmicity of the evap- 
orated copper contacts to the film. The gate po- 
tential (Vg) was then changed from zero to +35 
volts; the effect on ID was observed. Any device 
showing a steady-state change in I, was called a 
“working” device. 

In order to avoid any question that Al, might 
be due to a small leakage current in the gate cir- 
cuit, this circuit was opened (SW1 between the 
two contacts) after charging Cag. The change in 
Ip persisted; it was not until Cgg was discharged 
(by placing SW1 in the lower position) that Ip 
changed back to its initial value. This was re- 
peated a number of times for each working de- 
vice. In most cases, Alp was approximately one 
microampere or less (AIp/Ip = 0.1). 

For two devices, much larger changes in ID 
were observed initially (AIp/Ip = 0.5); however, 
the characteristics of these devices quickly be- 
came unstable. Most of the working devices 
showed a positive Alp (Ip increased when Veg 
was changed from 0 to +35V); however, a few 
showed a negative AIp. Due to the small magni- 
tude of Alp for most of the devices, no attempt 
was made to obtain the data necessary to plot a 
family of drain characteristics. 

However, some measurements showed, that 
to a good approximation, Al,/Ip remained con- 
stant in the range 0 < Ip) < 25uA and was pro- 
portional to Vgg. As mentioned, those devices 
showing the larger Alp were not very stable ini- 
tially, and quickly became more unstable as 
measurements progressed. Hence, these devices 
could not be examined in any detail. 


Conclusion 


These experiments demonstrate the existence 
of a field effect, using a device which was con- 
structed employing techniques and materials 
available to Lilienfeld. Although the device, in 
this form, is not of practical utility (due to the 
rather large input capacitance, and very low 
transconductance), the positive results obtained 
show that Lilienfeld not only suggested the idea 
for a solid state amplifier nearly two decades be- 
fore it became a reality, but may well have con- 
structed such devices himself. 
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REVIEWS: 


WHAT’S NEW IN PRINT 


Communication Receivers — 

The Vacuum Tube Era 1932-1981 

By Raymond S. Moore. Published 1997 by RSM 
Communications, P.O. Box 27, La Belle, FL 
33975-0027. 136 pages, 8/2 by 11 inches, soft 
cover. USA and Canada $19.95 plus $3.00 s&h 
Florida residents add $1.40 sales tax. 

This is the 4th edition of a book last published 
in 1996. The author tells us that changes in this 
edition include new typesetting, improved pho- 
tographs, extensive revisions, corrections, and 
new information, plus eleven more pages. An 
idea of the book’s scope can be gained from the 
fact that 750 receivers produced by 66 U.S. com- 
panies are revealed in 448 good quality pho- 
tographs on coated paper. In addition to the Mil- 
itary Receiver section on pages 85-88, some 70 
other military receivers appear under the Collins, 
Hallicrafters, Hammarlund, National and TMC 
trade names. 

Before launching into its coverage of the re- 
ceivers, the book presents an interesting nine- 
page “History of the Communication Receiver,” 
including a reference to West Coast manufactur- 
ing. Each of the 124 pages devoted to specific re- 
ceivers is divided into two columns, with each 
column typically presenting a photo and techni- 
cal data for one or more receivers. These appear 
alphabetically by manufacturer’s name. Sections 
devoted to some of the more significant manu- 
facturers, such as Collins, Hallicrafters, Na- 
tional, etc., include a brief company history. 

This book does a great job of preserving the 
history of that most important fifty-year era pre- 
ceding the development of the solid-state com- 
munications receiver. 


4 ¢¢ 4 
Alexander Graham Bell — 
The Life and Times of the Man Who 
Invented the Telephone 


By Edwin S. Grosvenor and Morgan Wesson. 
Published 1997 by Harry N. Abrams, Inc., 100 
Fifth Ave., New York, NY 10011. 304 pages, 
hard cover, 9 by 11 inches. For special price to 
AWA members, and ordering instructions, see 
page 46. 

This is one great book - well worth its regular 
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price of $45.00. In terms of production quality it 
is at the top. There are 400 quality photographs, 
including 25 plates in full color. Since one of the 
co-authors (Grosvenor) is a great grandson of 
Bell, the book was created with unprecedented 
access to private materials. The authors’ list of 
acknowledgements, which includes AWA’s own 
Bruce Kelley, is impressive. 

Don’t shrug this book off because you feel 
that you already know all about Bell’s invention 
of the telephone. Of course, that is covered in in- 
teresting detail. But the full scope of the inven- 
tor’s work is also revealed. Did you know that 
Bell was very close, and in some ways ahead of, 
the Wright brothers in the invention, and reduc- 
tion to practice, of the airplane? 

Bell’s first work was with kites and a motor- 
driven propeller on a catamaran. He also did 
some work with Samuel Langley. In early 1908, 
a-Bell-designed plane, piloted by Casey Baldwin, 
took off from the ice of Lake Keuka near Ham- 
mondsport, NY, rose to a height of ten feet and 
flew 319 feet before an assembled crowd. That 
crowd witnessed the first successful public flight 
of an airplane in North America. Note that the 
1903 flight of the Wrights had not been public. 

In May of that same year, Bell’s improved 
plane flew 1,017 feet. It had two critical im- 
provements: ailerons worked by wire controls, 
counter to each other (remember the Wrights 
warped their wings), and a three-wheeled gear 
for landings and take-offs. The engines for these 
planes were supplied by Glenn Curtiss. 

Bell was active in the founding and develop- 
ment of The National Geographic Society in 
1888. He was elected President of the Society in 
1898. 

My only disappointment with this fine book 1s 
that it deals so briefly with Daniel Drawbaugh, a 
Pennsylvania farmer who, supported by anti- 
Bell forces, claimed to have preceded Bell in the 
invention of the telephone. In the U.S. Patent Of- 
fice, the Bell and Drawbaugh patent applications 
became embroiled in a patent interference pro- 
ceeding which was finally settled in Bell’s favor 
in the United States Supreme Court. But that de- 
cision was by a bare majority of only one. I’d 
call that a close scrape! 
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a 


Note: When known, the date of death is indi- 
cated in parenthesis. 


VICTOR O. ALLEN, 94, (11-28-97) radio 
pioneer. He worked briefly for Thomas Edison 
and later for DeForest Laboratories, where in- 
ventor Lee DeForest named him one of the orig- 
inal pioneers of radio. Allen formed Thermion- 
ics Products Company of North Plainfield, NJ in 
1946, where he was Chief Executive Officer 
until recently. 

HARRY APPLETON, 94, (1-24-98), 
KD6ZI, (ex-W6YRG), Chairman of the Board 
of National Wire & Cable Corporation of Los 
Angeles, CA. An earlier business, Harry Apple- 
ton Company, acted as a sales agent for manu- 
facturers of wire and cable. In 1952 he founded 
the National Wire and Cable Corporation and 
continued to work there until the end of 1997. 

JULIUS BARNATHAN, 70, (12-2-97) for- 
mer President of Broadcast Operations and En- 
gineering at ABC. He joined ABC in 1954 and 
held a variety of positions, including VP of Tele- 
vision Research, VP for Affiliated Stations, 
President of ABC owned TV stations and VP 
and General Manager of the television network. 
Barnathan was involved in adapting slow-mo- 
tion technology to color cameras and using long- 
lens cameras to capture sports events that take 
place over great distances. Barnathan retired in 
1992, but remained a consultant to ABC on in- 
dustry technology. 

JOSEPH E. BAUDINO, 94, (2-2-98) broad- 
cast engineer and executive. He joined Westing- 
house in 1928 and during the 1930s was the 
Chief Engineer at WBZ-TV Boston and later 
KDKA-TV Pittsburgh. In the early 1940s 
Baudino was the Technical Manager and Assis- 
tant to the GM, Westinghouse Radio Stations 
Inc.; GM at KDKA-TV from 1943 to 1951, and 
VP, Executive VP and Senior VP at Westing- 
house Broadcasting Company Inc. from 1951 to 
1969. He retired in 1969, but continued as a con- 
sultant to the firm until 1987. 
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RECENT RADIO, TV AND 
ENTERTAINER OBITUARIES 


COMPILED BY CHARLES S. GRIFFEN W1GYR 


1225 NEW BRITAIN AVE., WEST HARTFORD, CT 06110-2405 


REPRESENTATIVE SONNY BONO, 62, 
(1-5-98) Congressman and entertainer. He ap- 
peared with his former wife, Cher, in The Sonny 
and Cher Comedy Hour on CBS Television from 
1971-1974. After an attempt to revive the show 
in 1976-1977 he entered politics and was elected 
Mayor of Palm Springs, CA in 1988. Bono was 
elected to the House of Representatives in 1994. 
At the time of death he was serving his second 
term in Washington. 

CLINT BUEHLMAN, 85, (12-2-97) radio 
personality. He was host of the most popular 
morning radio programs heard in Western New 
York. They aired on WGR Buffalo early in his 
career and on WBEN from 1943 until his retire- 
ment in 1977. In addition to his morning show, 
he hosted a live-audience breakfast program 
with Buffalo Bob Smith during the 1940s. In 
1948 he emceed the first variety show on Buf- 
falo’s first television station, WBEN-TV. 

HARRY CARAY, believed to be 77, (2-18- 
98) sportscaster. He began his major broadcast- 
ing career in 1945 with the St. Louis Cardinals 
and remained with them until 1969. Caray spent 
the following season with the Oakland A’s be- 
fore joining the Chicago White Sox in 1971 
where he did play-by-play broadcasts until 1981. 
For the next sixteen years Caray was the voice of 
the Chicago Cubs. The colorful broadcaster was 
inducted into the Baseball Hall of Fame in 1989. 

FLOYD CRAMER, 64, ( 12-31-97) pianist. 
His technique of adapting traditional guitar 
stroking to the piano gave birth to the “Nashville 
Sound.” Cramer recorded more than 50 albums 
and accompanied Elvis Presley on both his early 
and late hits. Some of his hit recordings were 
Last Date, San Antonio Rose, and Fancy Pants. 
Cramer with guitarist Chet Atkins and saxo- 
phonist Boots Randolph created the “country- 
politan” sound, a combination of rural twang and 
city sophistication. 

LARRY FERRARI, 65, (11-20-97), 
WA2MIG, TV personality and organist. He 
played the organ on The Larry Ferrari Show on 
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Philadelphia’s WPVI-TV from 1957 until 1997. 
Ferrari also provided organ music accompani- 
ment for several other of the station’s programs, 
including Captain Noah, Dialing for Dollars 
and The Street Where You Live. During a visit to 
Philadelphia by The Wheel of Fortune, he 
played the organ for several tapings of the pro- 
gram. 

RICHARD WESLEY HAMMING, 82, (1- 
7-98) mathematician. His mathematical skills 
made possible compact discs, video recorders 
and digital images from outer space. Hamming 
ran the computer center for the Manhattan Pro- 
ject during WWII and the Bell Telephone Labo- 
ratories for twenty years. He aided the computer 
revolution by developing “Hamming codes” 
which allow computers to fix their own mis- 
takes. The codes are used to enhance the relia- 
bility of most of today’s microchip devices. 

MASARU IBUKA, 89, (12-1-97) founder of 
the Sony Corporation. With former Chairman 
Akio Morita and others, he turned a small radio 
parts factory into Tokyo Telecommunications 
Engineering Corporation, now Sony Corpora- 
tion. In the 1950s the firm bought the rights to an 
American invention called the transistor and 
used it in radios. This lead to Japan’s first tran- 
sistor radio, the TR-55. 

BILLY LEECH, 86, (11-11-97) former 
singer, radio personality and TV host. He was a 
vocalist with the Raymond Scott and Guy Lom- 
bardo Orchestras and CBS in New York City. Tn 
1946 he joined WBBM-AM in Chicago and was 
associated with the station until 1967. Leech 
sang on Mal Bellars’ morning program, for the 
Cold Coast Show and his own pioneer TV effort, 
Luncheon with Billy. He performed on many 
commercials including the radio jingle “You'll 
wonder where the yellow went when you brush 
your teeth with Pepsodent.”’ 

JACK LORD, 77, (1-21-98) actor. He starred 
as Steve McGarrett in television’s longest-run- 
ning crime show, Hawaii Five-O, which aired 
on CBS from 1968 until 1980. Lord also made 
guest appearances on such television shows as 
The Untouchables and Have Gun Will Travel. 
He also appeared on Broadway in The Traveling 
Lady and Cat on a Hot Tin Roof before going to 
Hollywood to appear with Gary Cooper in The 
Court Martial of Billy Mitchell. 

H. MOODY McELVEEN, Jr. 75, (n.d.) 
broadcaster. McElveen was one of the earliest 
successful UHF broadcasters in the country. In 
1947 he became GM of WNOK-AM Columbia, 
SC and later helped launch WNOK-TV (now 
WLTX), one of the oldest UHF stations in the 
nation. In 1959 he put WNOK-FM on the air and 
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predicted FM would one day replace AM as the 
dominant format. His prophecy came true by the 
time he retired as Executive VP of WNOK-AM- 
FM-TV in 1978. 

RALPH BURTON ROGERS, 87, (11-4- 
97) Public Broadcasting Service founder. In 
1972 he persuaded and subsequently united over 
200 independent public television stations to 
form the Public Broadcasting Service. At that 
time Rogers was Chairman of KERA-TV Dal- 
las, TX. 

HALE SPARKS, 89, (11-13-97) former head 
of broadcasting for the University of California 
and host of two radio educational programs. He 
began his career at the University of California at 
Berkeley where he originated The University Ex- 
plorer. In 1948 Sparks relocated to the UCLA 
campus where he created Science Editor. Both 
programs were heard locally over KNX-AM and 
nationally on the CBS Radio Network. Sparks 
retired in 1971. 

GLENHALL TAYLOR, 94, (12-28-97) pio- 
neer radio producer and historian. He was a radio 
writer, announcer, producer and director of such 
shows as Burns and Allen and Ozzie and Harriet. 
Additional producing and directing credits in- 
clude The Adventures of Sherlock Holmes, 
Blondie, The Dorothy Lamour Show, Dinah 
Shore's Open House, The Jimmy Durante Show 
and Silver Theater.Taylor also wrote for many 
radio shows and some early television programs, 
including segments of Death Valley Days. He 
wrote regularly about the history of radio and in 
1979 published Before Television-The Radio 
Years. 

STU WAYNE, 85, (12-27-97) former radio 
broadcaster. He began his broadcasting career in 
1934 at WTIC-AM Hartford, CT before com- 
mencing an acting career in New York City. 
During the 1930s and 1940s he played various 
roles on Gang Busters and The Green Hornet. In 
1942 he moved to Philadelphia where he hosted 
Musical Clock, Tiny Tot Time and Big Tiny Tot 
Time on KYW-AM. Wayne also acted in early 
television on Action in the Afternoon on WCAU- 
TV. Later he held management positions with 
radio and TV stations in Delaware, Florida and 
Pennsylvania. He ended his 52 years in broad- 
casting as GM of WKEN-AM in Dover, DE in 
1986. 

WILLIAM J. WEISZ, 70, (12-17-97) for- 
mer Chairman and CEO of Motorola. He joined 
Motorola as a Junior Development Engineer in 
1948 and worked on the Handie-Talkie FM Ra- 
diotelephone. He became President of Motorola 
in 1970; Chief Operating Officer in 1972, with 
the additional title of Vice Chairman in 1980; 
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CEO in 1986 and was elected Chairman of the 
Board in 1993. Weisz retired from the Board in 
1997, but continued serving as an instructor at 
Motorola University. 

BENJAMIN WOLFE, 83, (9-13-97) broad- 
cast engineer. He began his career in the 1930s 
as a wireless operator on merchant ships. In 
1935, after radio school, he joined the Engineer- 
ing Department at WCBM-AM in Baltimore, 
MD. In the late 1940s he helped establish 
WANN-AM in Annapolis, MD and WSID-AM 
in Baltimore, MD, where he was Director of En- 
gineering until 1949. In 1959 Wolfe designed the 
three-antenna tower at “Television Hill” in Bal- 
timore, the first of its kind. In 1969, he was 


FROM THE EDITOR, continued from page 5 


the development of the transistor, Pat Leggatt’s 
article How Radio Became Wireless sets the 
stage for it. Part one of this unusually detailed 
treatment of the evolution of radio theory and 
technology begins in this issue. 

Finally, the first column of Dick Parks’ brand- 
new series Breadboarding jumps on the radio 
history bandwagon by inviting you to repeat the 
epochal experiments of Heinrich Hertz. 

In the next issue, veteran OTB author Carlos 
Fazano will return to our pages to look at the de- 
velopment of the semiconductor electronics from 
a slightly different perspective. In his article The 
Birth of Semiconductor Electronics, he will cover 
much the same time period as Steve Babbert, but 
Carlos’ presentation is somewhat more closely 
tied to the development of radio detecting de- 
vices and he shares with us some fascinating il- 
lustrations of this early equipment. 


Wanted: Help In Restoring 
John Bardeen’s AWA Presentation 


Sometime last January, | mentioned my idea 
for a transistor anniversary OTB issue to AWA 
Director and Conference Program Chairman 
Lauren Peckham. He told me that, by coinci- 
dence, he had just received a transcript of a talk 
on the invention of the transistor, given at the 
1986 Annual Conference, by transistor co-inven- 
tor John Bardeen. The talk had been recorded by 
AWA Member John W. Weyer III, but John had 
only recently gotten around to transcribing it. 

Lauren sent me a copy forthwith, but I soon re- 
alized that I would not be able to use it as it was. 
Some of the remarks on the tape were unintelli- 
gible to John or involved names or technical 
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named Vice President of Engineering for the 
Capitol Area Post Newsweek Stations. He re- 
tired in 1979 and was a consultant for the com- 
pany until 1989. 


Information for this column was obtained 
from Broadcasting and Cable, The Hartford 
Courant, The New York Times, OST and Variety. 

Thanks to Dr. John Anderson, Don Andrus, 
Warren Laufer, Frank Q. Newton, Jr., 
WO6SYG; Earl A. Reynolds, Edwin C. Tyrrell, 
Jr. and Richard Waddell for additional source 
material. 


terms whose spelling was uncertain. John was 
very conscientious in putting question marks in 
these areas rather than guessing at content. To 
make matters worse, Bardeen was using illustra- 
tions on slides and the talk is peppered with ref- 
erences to them. 

Regretfully putting the copy aside, I began to 
wonder if there were AWA members out there 
who are familiar with how Bardeen might have 
approached a talk like this and the type of graph- 
ics he might have used. Such a member (or group 
of members working as a committee) might be 
able to help us recreate this most valuable talk in 
an authoritative manner so that it can be pre- 
sented in a future OTB. If you can help, contact 
me and Ill send you a copy. 


Our New Look 

I’ve already used up more than my usual allot- 
ment of space in this issue, but I want to call your 
attention to the further cosmetic improvements 
that have been made in your O7B. All of the col- 
umn head illustrations, originally lifted from a 
variety of vintage electronic publications, have 
been replaced by a new set drawn especially for 
the OTB. The new drawings are drawn in a style 
inspired by the old “stolen” graphics, but they are 
brand new and in a uniform style that eliminates 
the “hodge podge” look we had before. 

With the new illustrations go a revision in the 
type design for both the column and feature-arti- 
cle headings. These are now in a clean contem- 
porary style which, nevertheless, is in tune with 
the historical nature of our material. Our De- 
signer, Claudia Gray, has done a bang-up job on 
the revisions, and I hope you’ll enjoy them as 
much as I do!—Maarc Ellis, NSEWJ 
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HEADSETS 


EDITED BY RICHARD W. MACKIEWICZ, SILENT KEY, NOVEMBER 16, 1997 


The History of NORA 


What's a radio article doing in “Headsets?” Well, this is the last OTB contribution made by colum- 
nist Dick Mackiewicz, who is now a silent key. He didn’t intend it to run here, but I couldn’t resist the 
opportunity to keep Dick’s column alive a little longer. — MFE 


. or a number of years, I have been corre- 
* sponding with Junger Bencze Ferenca, 
who is a very dedicated and technically- 
gifted radio collector living in Israel. Junger sent 
me a photo of an early NORA one-tube regen 
and then put me in touch with the set’s owner, 
Dr. Alex Vilensky, who kindly supplied the ma- 
terial for this article. 

The NORA firm was established in Berlin in 
1884 by Prof. Dr. Herman Aron (1845-1913), 
who was a distinguished 
physicist with many recorded 
patents. His best known in- 
vention, and NORA’s main 
product during its early years, 
was a kilowatt-hour meter. 
Note that Dr. Aron obtained 
the NORA name by reversing 
his own first name! 

Dr. Aron’s son, Aron Jr., 
entered the radio business in 
1923. He started with crystal 
sets, but quickly acquired new 
technology. NORA eventu- 
ally expanded into a line 
largely composed of a.c. oper- 
ated superhets, which it mar- 
keted for a period of about ten 
years. 

The Aron family was Jewish, and when the 
Nazis took over power in 1933, Aron Jr. was 
forced from the business and stripped of his 60% 
ownership of the company. The family was im- 
prisoned without charges for two years and at- 
tempts to locate them after the war were unsuc- 
cessful. The NORA name was transferred to 
Siemens, but that transfer only kept the name 
alive. 

The radio shown is a NORA Pe, serial no. 
28288, manufactured in 1924/1925. It was stored 
under the roof of a home for 65 years. Only very 
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minor work was required to restore it to good 
playing condition. Coarse regeneration control 
is accomplished by changing the orientation of 
the grid coil; fine control by adjusting the fila- 
ment rheostat. The radio is tuned by a Pertinax 
“programming” plate, and the L and C in the 
plate supplied with this set give it a range of 250- 
700 meters. 

When found, the radio had a Phillips A409 
tube (4v. 65ma.). Sources suggest the original 


Top and under-chassis view of the neat little NORA 1-tube regen. 


tube was a Telefunken RE504. The bottom of 
the radio contains a sticker (which seems origi- 
nal) stating that power requirements are: fila- 
ment 4v. plate 50-70v. A set of 2000 ohm phones 
works fine, and originals may have been sup- 
plied by Telefunken. 

The radio is both attractive, and very well 
made. Dr. Villensky is fortunate to have this set 
in his collection and I certainly appreciate all 
the information he supplied. Perhaps someone 
will surprise us all and turn up some original ad- 
vertising! 


of 


THE VACUUM TUBE 


EDITED BY BRO. PATRICK DOWD, F.S.C., W2GK, 4415 POST RD., THE BRONX, NY 10471-3499 


PLEASE INCLUDE SASE FOR REPLY. 


The Cunningham Connection 


By John W. Stokes, 281-C Hillsborough Road, 
Mt. Roskill 1004, Auckland, New Zealand 


mong tube collectors and historians, 
Arm T. Cunningham is undoubtedly 

best known as an early independent tube 
manufacturer (he began producing Audiotron 
brand tubes in 1915). Mr. Cunningham also 
manufactured, for many years, a line of radio 
components under the name Remler. His activi- 
ties following the discontinuation of tube manu- 
facture are perhaps not so well known, and for 
this reason the following details have been com- 
piled 

After its formation in 1919, the Radio Corpo- 
ration of America (RCA) began to market tubes 
under the brand name Radiotron. It is interesting 
to speculate whether RCA’s choice of this name 
was influenced by Cunningham’s earlier Au- 
diotron brand. In any case, RCA lost no time 
bringing suit against Cunningham for patent in- 
fringement. This action resulted (June, 1920) in 
a most unusual out-of-court settlement. 

Cunningham agreed to cease manufacturing 
his own tubes within 90 days and to become a 
distributor of RCA tubes. RCA would supply 
these tubes at a price 20% lower than that 
charged to anyone else. Such tubes were to be 
branded Cunningham AudioTron and were not 
to carry any other brand or manufacturer’s mark- 
ings. 

This arrangement caused tube historian Ger- 
ald Tyne (see Saga of the Vacuum Tube p.163) to 
comment: “Cunningham must have been in a 
unique bargaining situation.” To this day, there 
have been no suggestions about how he managed 
to strike such an advantageous deal. Further- 
more, Cunningham continued to have a close re- 
lationship with RCA and his name remained in 
use as a tube brand for well over a quarter of a 
century. 

For the first couple of years after this agree- 
ment was made, tube cartons and ads carried the 
wording “E.T.Cunningham Trading as Au- 
diotron Mfg Company.” But by 1923 the com- 
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pany name became, and remained, E.T.Cun- 
ningham Inc. The use of the Audiotron brand 
was discontinued. 

Initially, the company operated only from a 
San Francisco address, which could indicate that 
the distribution of tubes was limited to the West 
Coast area. But by the end of 1929, sales offices 
had been established in Atlanta, Chicago, Dallas 
and New York, with the Home Office remaining 
in San Francisco. 

(continued on page 65) 
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Cunningham ad in January, 1927 QST boasted 
of expanded tube type offering. 


THE OLD TIMER’S BULLETIN / MAY 1998 


BUSINESS CARD ADS 


Are you offering a product or service of interest to antique radio enthusiasts? Would you like to let the world know about 
the tubes, sets or paper you'd like to acquire? Place a business card in this space for the low price of $15.00 and it will 
seen by over 4,000 hard core devotees of our hobby. Purchase a year’s worth of insertions (four issues) for $50.00 and 


save $10.00 over the individual ad pricing. 


Send us a copy of your business card, or a special typeset ad designed to fit our standard space. We can, alternatively, 
typeset a short message for you (no more than eight lines, 50 characters max per line, please). For the time being, there 
will be no charge for typesetting. All ads must be for radio-related items or services and must be paid in advance. Send 
your ads and checks (payable to AWA) to Kevin Carey, Advertising Manager, O7B, P.O. Box 56, West Bloomfield, NY 14585. 


Closing date is six weeks prior to first day of month of issue. 


CrysTAL SET PROJECTS: 15 RADIO PROJECTS 


You CAN BUILD Xtal Set Society’s design 
contest compilation featuring new projects: 
loops, multi-tuned, home-made capacitors, 
shortwave. 6x9 paperback, 160 pgs, $17.45. 
800-927-1771 visa, PO Box 3026 St. Louis 
MO 63130. www.midnightscience.com 


rere Highest quality how-to books! 
ae Brand new G@ reprints of classics. 
Early radio, electronics, electricity, 
machines, science & tech! Projects, 
fF plans, nuts & bolts. Big Catalog! 
= — http://www. keynet.net/~lindsay 


ii dsay Publications 


1 Ul) PO Box 538 Bradley IL 60915 


THIN LE: 14 


Take your show on the road ... 


with Monitoring Times! 


You can stay in touch with all of your favorite 

shortwave programs regardless of where in the world 

you travel. Just pack one of Grove's advanced shortwave 

portable receivers—from manufacturers such as Sony, Sangean and 
Grundig—along with a fresh copy of Monitoring Times magazine, and 
you have all the ingredients for successful worldwide DXing! Call today 
for a free copy of our catalog and sample issue of Monitoring Times! 


Grove Enterprises, Inc. 7540 Highway 64 West; Brasstown, NC 28902 
Phone: (800) 438-8155; FAX (704) 837-2216 ° 
E-mail: order@grove.net; Internet: www. grove.net GR@BVE 


Books For Radio Collectors 
Museum of Radio and Technology 
Museum Bookstore 
4204 Thorn Apple Lane 
Charlestown, WV 25313 


FEDERAL RADIO BOOK 


Federal Tel & Tel, 1921-29. 
Over 60 High quality illustrations. Receivers, 
Broadcasting, Parts Prototypes. Includes list 
of models built with dates. 64 Pages. 


$7.95 Including S & H 
Larry Babcock, 8095 Centre Lane 
East Amherst, NY 14051 
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Tri-State Loudopeaker 


"Re-Coning & Parts for all Speakers” 
Vintage * Home ¢ Auto ¢ Pro 


http:/Avww.nauticom.net/~www/speakers 


Dennis M°Neill 
Phone: (724) 375-9203 + E-Mail: speakers@nauticom.net 


650 Franklin Ave. * Aliquippa, PA 15001 


1920-1970 
SCHEMATICS + PAGES OF INFO 
$5.00 POSTPAID 
MANUAL PRICES ~ SASE 
RADIO/TV/HAM/MISC. 


“IF | DON'T HAVE IT, YOU 
PROBABLY DON’T NEED IT.” 


ALTON H. BOWMAN — 4172 EAST AVENUE 
CANANDAIGUA, NY 14424-9564 


VINTAGE RADIO KITS 


Cakepan Receivers, Transmitters & Accessories 


Punched and drilled chassis, complete instructions 
with pictorials. Write for a catalog or visit our web 
site at: http://www.mnsinc.com/bry/vintage.htm 


Vintage Radio Kit Company 
427 N. Main Street 
Sharon, MA 02067 


/ 
VLF RADIO! ee 

60 Min. Cassette featuring ‘a 

“The Sounds of Longwave" 
Tune to the band where Spark was once King! 
Hear Omega (12 kHz), WWVB, Whistlers, Beacons, 
European broadcasters and more. Includes tips for the 
newcomer and seasoned longwave listener. 

$11.95 Postpaid (U.S. funds) from: 


Kevin Carey 
P.O. Box 56, West Bloomfield, NY 14585 


y RADIO 
(GRIGSBY-GRUNOW CO.) 


BUY, SELL, TRADE 
RADIOS, ADVERTISING AND EPHEMERA 


Chip Taylor 
2223-53rd Street 
Sarasota, FL 34234 


TOLL FREE (888) 526-5566 
FAX (941) 359-6778 
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CLASSIFIED ADS 


Old-time ads are free to members collecting and restoring equipment for personal use. 
Please observe the following: (1) one ad per issue per member; (2) include as SASE 
if acknowledgement is desired; (3) material must be more than 25 years old and re- 
lated to electronic communications; (4) give your full name, address and zip code; (5) 
repeats require another notice (we are not organized to repeat automatically); (6) the 
AWA is not responsible for any transaction; (7) we retain the right to reduce an ad’s 
size if over seven lines; (8) AWA does not accept commercial advertising in this col- 
umn; and (9) the deadline for ads in the August issue is June 15, 19987. Ads received 
after that time will be held for the following issue. Mail all ads to: 


RICHARD RANSLEY, P.O. BOX 41, SODUS, NY 14551 


SELL/TRADE—BC/SW TUBE RADIOS 


Atwater Kent Model 5 breadboard. Frank Brewster, 


2020 W. Sth St., Baxter Springs, KS 66713 


SELL/TRADE—COMMUNICATIONS GEAR 


RAS coils to trade for HRO coil. Carter Elliott, 


1460 Pinedale Rd., Charlottesville, VA 22901 (804) 
979-7383 


Globe King and Collins 32V-2 transmitters, Ham- 


marlund HQ 140X receiver, Boonton Radio RX 
meter type 250A. Severin Dvorsky, 380 Morrison 
Drive, Pittsburgh, PA 15216 (412) 344-6633 


Hammarlund SP600-JX17 receiver in original ex- 


cellent condition, $400. Pickup only. Louis Agresti, 
213 Bartlett Ave., Liverpool, NY 13088 (315) 457- 
0536 


SELL/TRADE—GENERAL 


Thousands of radio/electronic/miscellaneous 


items from 70 years’ collection of antiques, 
books, catalogs, flyers, brochures, magazines, ra- 
dios, televisions, ham equipment/parts, radio/tube 
testers, scientific, photographic, military, auto- 
motive, recreational vehicle, HVAC, engineers 
drafting, artists equipment and supplies. Send $2 
for large 80-page list which will be sent immedi- 
ately by first class mail. Francis Yonker, 1229 In- 
verary Place, State College, PA 16801 (814) 867- 
1440 


NIB Novelties: Beanee Weenee, Kraft Macaroni 


and Cheese, $30.; Enlarged (8.5"x11") photo- 
copies; Radiola III manual, $5.; Radiola Instruction 
Manual, $5. and Dealers Service Notes with Ghi- 
rardi’s Troubleshooting Notes, $10., both for $13. 
All postpaid. LSASE for list of novelty radios, pho- 
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tocopies and original radio, tube and test equip. 
manuals and other paper. Herman Gross, 1705 Gor- 
don Drive, Kokomo, IN 46902 (765) 459-8308 E- 
mail: w9itt@juno.com. 


Nice Philco 37-38 battery tombstone, $60.; Mo- 
torola AC/DC radio, plays well, $15.; Tubes NIB 
(3) 6D6, $2. ea.; (2) 1625, $2. ea.; used (6) 5U4G, 
$4. ea.; 6LOG, $8.; books - Rider’s Troubleshooting 
Manual, 1929, $20.; Rider’s “How it Works”, 1938. 
Joseph Kelber, KB8GLD, 503 S. Scranton Ave., 
Scranton, KS 66537 (785) 793-2323 


Rare collector’s item NOS W.C. Field “Red Nose” 
battery testers. Only a few of these left. $22. 
Shipped prepaid. Company went out of business in 
1974. Stuart T. Carter, W4NHC, 680 Fernwood Dr., 
Melbourne, FL 32904-1995 (407) 727-3015 


RCA Institute, School of Communication Engi- 
neering, 29 lessons in three binders, circa 1932, 
$65. Jim Sycamore Court, Atkinson, NH 03811 
(603) 362-5712 


Air Queen tombstone, $60.; Olson crystal set, 
$75.; Winston two transistor radio with whip an- 
tenna, $150.; Bunnell slate base key, $75.; 
Crosley Trirdyn, $125.; Crosley 51, $125.; Freed 
Eisemann FE-18 chassis & panel, $40.; Zenith 
pop-up, $50.; Detrola Peewee, $500.; Philco 118B 
cathedral, 4350.; National 1" oscilloscope, $125.; 
old phono cartridges, $1. ea.; much literature and 
many more radios. SASE for four page list. Bill 
Rolf, 30131 Center Ridge, Westlake, OH 44145 
(440) 871-4547 


ARRL Handbooks, various editions 1952 to 1976; 
Precision E-400 sweep generator, $40.; Heathkit O- 
5 oscilloscope (5"), $45.; Hallicrafters 5-120 re- 
ceiver, $40.; Sentinel 315-1 tabletop AM/FM 6 tube, 
$25.; RCA RLC-20 tabletop transistor AM/FM, 
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$20. All plus UPS. Onerio Sabetto, 1717 Burgess 
Road, Cleveland, OH 44112 (212) 481-1036 


CRT JAN 5FP7A in box, $10.; Motorola 57X11, 
hairline top, $50.; RCA 8-EY-31 w/bad CRT, $50.; 
Emerson CS 268, $50.; Eico 324 Sig. Gen., $50.; 
Recordio 1C10 Wilcox Gay, untested, $35. All 
units work unless stated otherwise. All plus ship- 
ping. Robert Rossi, 10936 Melbourne St., Allen 
Park, MI 48101 


Radiola III, $50.; National FB-7, $250. Shipping 
extra. Russell Gundlach, 38 Clinton St., Westfield, 
NY 14787 (716) 326-2090 


General Electric Aircraft xmtr/recvr, LF, broadcast, 
$50.; General Electric Tungar trickle charger, 
#4039336, $15.; several Cardwell v. caps. Carl 
Goatcher, WOHRL, 17 James River Rd., Kimber- 
ling City, MO 65686 


GE Model 17C127 console TV, 17" wood cabinet, 
good condition, vintage 1953 - Free; GE 17" table 
model TV, vintage 1962, works - Free. New owner 
must pick up. Vincent Hueber, 101 Vieau Drive, 
Syracuse, NY 13207 (315) 475-8603 


John Baird Stock Certificates with 1930s issue 
dates (just received). $150. each. J.J. Papovich, 53 
Magnolia Ave., Pitman, NJ 08071 


RCA 100 speaker, good cond., $50.; “Little Spit- 
fire” horn, $35.; small bakelite Air King, repaired 
chip, $35.; NIB Zenith Royal 20 transistor radio, 
$45.; “Made in Japan” books, $25.ea. Want 
Teleguide magazines, penny postcards with exper- 
imental TV broadcasts listed on back (pre WWII). 
Donald Maurer, 29 South 4th St., Lebanon, PA 
17042 


Must sell older stereo equipment. Original owner, 
with original manuals. Includes 1959 Fisher 600 Rx 
, the first combined AM/FM tube Rx made, 22 
tubes, gold cascade tuner, micro ray tuning indica- 
tors; Dynaco FM-3, 11 original tubes, one of the 
finest FM stereo tuners made; Dynaco SCA 80, an 
exceptionally high quality solid state integrated 
stereo amp w/40 w./ch., both Dynacos have original 
cartons; 2 Acoustic Research AR 2ax 3 way speak- 
ers. All equip. In VG condition. Open to offers. Ken 
Forsyth, Box 13, Grp 317, RR3, Selkirk, MB, 
Canada R1A 2A8 (204) 757-2924 


RCA Radiola 26; RCA Radiola 5; Crosley Trira- 
dyn; Westinghouse Detector Amplifier; 1914 Sig- 
nal Corp Service Buzzers; Radio Transmitter & Re- 
ceiver set, Type BC9A - Military; Radak Type R4 
Receiver by Clapp Eastham; Army EEI-A 1919 
buzzer phone; Signal Corp, US Army Type BC- 
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14A Radio Receiver box set; Tube tester; “Quack” 
boxes, unusual pieces, good condition; Frost Radio 
Loose Coupler; Marconi 2 tube receiver; Atwater 
Kent Breadboard #4560 plus other items. Send 
SASE for complete list. Sidney Poston, P.O. Box 
213, Santa Fe, TX 77510 


SELL/TRADE—LITERATURE 


Will trade old catalogs, handbooks, manuals and 
radio magazines for the following “wants”: 1952, 
1953, 1963 WRL catalogs; 1954, 1956, 1957, 
1958, 1959, 1960, 1964, 1965, 1966, 1972, 1973 
Burnstein-Applebee catalogs. A. J. Bernard, P.O. 
Box 690098, Orlando, FL 32869-0098 (407) 351- 
5536 


111 issues of the OTB from 1968 to 1997 (full years 
from 1974). $100 including sea mail. Fin Stewart, 1 
Perduse Ave., San Remo, NSW 2262 Australia 


QSTs. 597 issues covering 1933-1969. some miss- 
ing, many others hardbound, for pickup only. $150. 
firm. John Whiting, 18 Selma Blvd, Randolph, NJ 
07869 (973) 584-6430 


Sams Photofacts - Vol. 5 to Vol. 1980. Approx- 
mately 4 filing drawers, some volumes missing. 
Also 50’s OEM television service information for 
Philco, Westinghouse, etc. $100. for all. Fred 
Miller, 12586 Cape Dr., Lyndonville, NY 14098 
(716) 682-3484 evenings 


Rare 82 year collection of QST Magazine. Every 
issue from the first December 1915 issue to the cur- 
rent issue for sale only as a complete set. AWA 
founder Bruce Kelley, W2ICE, estimated the value 
of this rare collection documenting the history of 
amateur radio to be $3,000. Serious inquires only, 
please. Ken Miller, K6IR, 16904 George Washing- 
ton Drive, Rockville, MD 20853-1128 (301) 774- 
7709 E-mail: dtgr94a@ prodigy.com 


QSTs: Dec. 1932, some 1940 to 1948; 1949 to date. 
Send SASE for list. Don Gagne, 626 Holly Hill Dr., 
Brielle, NJ 08730-1217 


Complete set (s) of QST, ARRL Handbooks, Ham 
Radio, CQ, Callbooks - QST commercially bound 
thru 1929, balance in ARRL binders, best offer over 
$2900. by June 1, 1998; ARRL Handbooks 1926 
thru 1995, BO over $1,600; Ham Radio magazine, 
binders 1968 thru 1990, BO over $150.; CQ 1945 
thru 1995, 33 years in binders, BO over $250.; Gov- 
ernment Amateur Callbooks, 1913 thru 1931, BO 
over $1200.; Flying Horse Callbooks or its prede- 
cessor 1920 thru 1996, BO over $2,000.; Gernsback 
Wireless Bluebooks, Amateur Callbooks, 1911, 
1914, BO over $300. Pickup or arrange shipping. 
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Bob Arrowsmith, K4JN, P.O. 166, Annandale, VA 
22003 (703) 560-7161 


1930 Allied Radio catalogs, good condition, with 
order blank and envelope. $50. plus shipping. John 
Uscinowski, 95 Vly Summit Rd., Greenwich, NY 
12834-9519 


Collectors of transistor and novelty radios may be in- 
terested in subscribing to a monthly publication 
called the “Transistor Network.” Includes articles re- 
lated to transistor and novelty radios, book reviews, 
stories, anecdotes, auction reports, swap meets, pho- 
tos and more. Contact editor Robert Morrison for de- 
tails and subscription rates. Write to: Transistor Net- 
work, P.O. Box 43, Live Oak, FL 32064-0043 


SELL/TRADE—MILITARY 


WWII Aircraft receiver, 14 metal RCA tubes, 4 
band crank tune from 100kc to 1750kc, 28vdc or 
110vac @ 400Hz, non-intrusive 60Hz transformer 
conversion. Built like a brick s___ house! $100. 
OBO or trade +$; Arborphone, CaVac, Interna- 
tional Regal or Kadette. Nevins Museum of Radio, 
Ken Nevins, 406 Jipson St., Blissfield, MI 49228 
(507) 486-3019 evenings please 


WWII Bendix Radio aircraft transmitter Type TA- 
12G by Northern Electric (Canada) with aircraft 
shock mounts; Radione Type R2 receiver (Ger- 
man), $250. each. Shipping extra. Paul Kawerau, 35 
Cloke Court, Hamilton, Ontario, Canada (905) 389- 
2781 evenings or fax (905) 389-0340 


SELL/TRADE—PARTS 


Korean War vintage Litton Industries magnatrons, 
new, in original packing. Great conversation 
piece, $25. plus shipping and handling. Don 
Helgeson, 9200 Bennett, Evanston, IL 60203 
(847) 676-4604 


SELL/TRADE—TEST GEAR 


100kHz frequency standard crystal assembly with 
temperature controlled housing. Special matching 
socket and heater transformer included, $25. ppd, 
Ralph Michelson, KG8FA, 4538 Golfview Dr., 
Brighton, MI 48116 (810) 225-9825 


Tektronix scope CRTs: 310 - $50., 453 - $75.; Jerry 
Talbott, 1440 SW 239th, Hillsboro, OR 97123 
(503) 649-6717 


SELL/TRADE—TRANSISTOR/CRYSTAL SETS 


Galena crystal radios or parts. Super sensitive and 
selective. Len Gardner, 458 Two Mile Creek Road, 
Tonawanda, NY 14150 (716) 873-0447 
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Early transistor radios: French Telemonde, $70.; 
French General Radio, $50.; French Philco, $40.; So- 
viet Spidola, $70.; Soviet VEF206, $75.; Soviet Or- 
bita 2, $75.; Several Philips, $40.-$85. each. 1970s 
transistors: Soviet Tento, $50.; Soviet Beza, $55. 
Telefunken multiband, $75.; 1940s tube radio Tesla 
402, $70. Argirios Adamidis, Kampouridi 19, 
Panorama, Thessaloniti, Greece 55236 (031) 342 405 


SELL/TRADE—TUBES & TRANSISTORS 


Type 717A tubes made by Tung Sol and Raytheon. 
Directly interchangeable for 6SK7; higher gain, 
lower noise to perk up your communications receiver 
or table radio. New in original boxes; Type 
EM80/6BRS tubes, fluorescent “fan-type” indicator, 
Western European manufacture, no brand or tube 
type markings on tube (tube type is marked on each 
case of 200 tubes). New bulk. Buy 1 or 100 or 1000 
of either tube type, $3. each. Add $5. Shipping (UPS) 
to each order, US funds only. Bob McTeague, 93 
Milton St., Arlington, MA 02174-8734 (781) 643- 
3567. Out of state calls not returned, so keep trying. 


Vintage radio tubes. Vacobub detector tube made 
by Standard Radio Light Co. of NY. In original 
tubular hard cardboard carton. Brass base. Intact fil- 
ament. “Tennis-ball” shape. Also Cunningham 
brass-based C300 and C301 tubes. Filaments OK. 
Make an offer. Harold Hanson, 6884 Langford 
Drive, Edina, MN 55436 (612) 936-2154 


NIB (foreign) eye tube 12ZE8 (like 6E5 but 12 
volt), $15.; two good used 2A3 dual plate tubes, 
$50. for both; 20 NIB 6AL7 GT eye tubes, with in- 
structions and one adapter for use in place of 
6E5/6V5, $60. for all; NOS Telefunken VY2 (diode 
with flat pins, glass “balloon” shape, 2” high with 
original wrapping sleeve and guarantee papers (in 
German), $20.; Mullard EF39 octal base pentode 
w/grid cap, red spray shield, ST shape, 3 1/4” high 
with unused matching socket, $10. All prices firm. 
Jim Farago, 4017 42nd Ave., So., Minneapolis, MN 
55406-3528 (612) 722-0708 


WANTED—COMMUNICATIONS GEAR 


National Type 5880 S power supply for an SW-5; 
AN/GCR-109 combination transmitter/receiver. 
Carter Elliott, 1460 Pinedale Rd., Charlottesville, 
VA 22901 (804) 979-7383 


WANTED—GENERAL 


Any literature or magazine ads for the Jewell pat- 
tern 214 tube checker (they would probably appear 
in 1932 publications). Also want any miscellaneous 
radio knob assortment or collections you may have. 
Bill Jewell, 3800 Ridgehaven Road, Fort Worth, 
TX 76116 E-mail: OldRadios@aol.com 
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Looking for a Craig model 2622 tape player (for 
parts). Also need an Admiral flyback transformer, 
p/n 79D138-18. James Maloney, 1703 Leno Rd., 
Macedon, NY 14502 


Bridge-arm resistor R-3 for General Radio 1606-A 
R.F. bridge or information on same. Bill Werner, 
KOCYV, 2765 Sherwood Rd., Mounds View, MN 
55112 (612) 784-3603 


Antique medical, scientific devices, early fans, art 
deco radios and clocks. Richard Cane, 1333 N.W. 
127th Dr., Sunrise, FL 33323 (954) 846-7116 


Clock motor for 1958 GE clock radio, Model 
C416C. Clarence Kell, P.O. Box 6002, Tilton, IL 
61833 (217) 354-2342 


1960s and earlier radio control cars and boats; also 
literature on early radio control. David Gibbons, 
3225 W. 29th Ave., Denver, CO 80211-3705 (303) 
477-6822 


Grebe CR 13; Sodion DR-6 parts set (any condi- 
tion); Westinghouse Type CAY-2601 filament am- 
meter (0-1.5A used in IP-501); Firth Model 35A re- 
ceiver; Connecticut Type J-113 filament rheostat 
(check your parts box, will pay $100. for one com- 
plete with knob and dialscale!) J.C. Woychowski, 
81 Penn. Ave., Niantic, CT 06357 (860) 739-6579 
or (860) 739-4673 fax 


Theremin electronic musical instrument circuit, 
preferably the original by Leon Theremin. Jim Dap- 
kus, W6575 Dakota Ave., Westfield, WI 53964 


RCA AVR-20A receiver; Also information on 
Learadio Model RCB, receiver tuning unit, Walters 
369 SWR Bridge, Geloso G207DR receiver, 
G212TR transmitter. Mel Stoller, K2AOQ, 100 
Stockton Lane, Rochester, NY 14625 (716) 671- 
0776 


Western Electric voltage supply (for 7A amp), 
Western Electric theater/studio amps and speakers, 
components, Western Electric tube sockets: 100M 
(for VT-2 or 205D), 113A (for 212D), WE tubes: 
VT-2, 205D/E, 212D/E, 308A/B, 252A, 253A, 
262A/B, 104D, 216A, 217A, 437A, etc. Ming 
Yang, 1995 University Ave., #119, Berkeley, CA 
94704 (510) 376-4220 Fax: (510) 376-8861, E- 
mail: Yang1240@aol.com 


Fair to poor condition Zenith black dial radios, 
shutter dials, chassis cabinets or parts sets. Hope- 
less basket cases OK. Also a 5BP4 CRT, used OK. 
James Fisher, 344 Harrison Ave., Manville, NJ 
08835 (908) 725-7476 E-mail: Y-R- 
less@juno.com 
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100 foot continuous length of 18 AWG varnished 
insulated copper wire, without any kinks. Provide 
price, including shipping. Anton George, 7203-39th 
Ave., Kenosha, WI 53142 


McElroy Mfg. Corp. amateur transmitter, or informa- 
tion on same. Also want other T.R. McElroy items, 
including brass-nameplate Mac Key, for my personal 
collection. Tom French, W1IMQ, “The McElroy Col- 
lector’, 151 Barton Road, Stow, MA 01775 


Collins 51J4,51S1; GE X-371, X-372; Hallicrafters 
CR-3000; Zenith 8S661; Philco 39-17; cabinet for 
American Bosch 440T; Ten-Tec 315, RX-10; 
Mosley CM-1; Heath AR(), RMES50(), RCA 1R81. 
Herman Schnur, 3205 Brick Kiln Rd., Greenville, 
NC 27858 


Old broadcast gear, consoles, limiters, compressors, 
EQ, recorders, tube or solid-state, working or not. 
Also microphones. Names include Gates, Collins, 
RCA, Western Electric, GE, Raytheon, Ampex, etc. 
Mike States, Box 81485, Fairbanks, AK 99707 
(907) 456-3419 ph.fax. E-mail: mstates@polar- 
net.com Thanks! 


RCA 5T4 wood-case table set or an original photo 
proving its existence. Some say 5T4 pictured in 
1936 RCA Red Book only a prototype (production 
run cancelled) others say maybe mainly for export 
(help in finding an overseas contact would be use- 
ful) I'll trade my Collins KWM-?2 for this set if 
more than just a cancelled prototype. What know or 
say ye? Also need lid for AK-40 tableset. Dave 
Smith, K9UIM (7175-7198 kc most nights), P.O. 
Box 81, Olney, IL 62450 (618) 392-6601 


Grebe M1-2 cabinet and speaker, junker OK. Alan 
Kalivas, 7 Anderson St., Peabody, MA 01960-3713 
(978) 535-8175 


Western Electric Model 60A amp. in any condition; 
Western Electric model 47A amp.; WE 244A tube; 
Any black rack mounted WE equipment; UTC 
Model CS-293 and CS-452 transformers; WE 
Model 134A RET choke; WE Model 138A con- 
densers; WE Model 1B transmitter MTG; Stephens 
Model 206AX 500 ohm speaker; Stephens Model 
103LX 500 ohm speaker; Stephens Model 216 or P- 
35 500 ohm drivers. Eric Lenius, P.O. Box 685, 
Port Orchard, WA 98366 (360) 871-5921 E-mail: 
lenius@tscnet.com 


WANTED—INFORMATION 


Still need diagram to restore an altered Balkeit 
cathedral radio. It has tube sockets engraved for 4- 
#24’s, 1- #47 and 1- #80 tubes. It has a 4-gang 
tuner. The far end gang has smaller plates than the 
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first three gangs. The AC set has not been found in 
Riders or other manuals. Richard Folks, 115 Lane 
200F Lake James, Angola, IN 46703 


Information on Pilotone Universal - 5 sets in one 
kit, circa 1926; also information on Super Wasp 
battery set, photocopies fine. Also need Pilot 4 pin 
sockets and audio transformers. Joseph Kelber, 
KB&8GLD, 503 S. Scranton Ave., Scranton, KS 
66537 (785) 793-2323 


I am gathering material for an article on military en- 
tertainment radios, both U.S. and foreign. I need 
any info on their use, photographs, manuals, per- 
sonal experiences, etc. Also, for my own collection 
I am looking for Hallicrafters R-62/PR, R-80/PR, 
Espey TRR-5, Zenith R-520 (Trans-oceanic) and 
Jetronics R-853. Your help with information will be 
appreciated. Henry Engstrom, KD6K WH, P.O. Box 
5846, Santa Rosa, CA 95402 phone/fax (707) 544- 
SLI9 


Need schematic and/or service information to re- 
store the following: Belmont Radio Corp.R- 
45/ARR-7; RCA 5Q22; Hammarlund AACS Super 
Pro and an Automatic Radio using 6 metal tubes, 2 
bands made in the 1940’s. Jose Antonio Jimenez 
Sarmiento, Camping - Guantanamo S/N, Tauro - 
Mogan, 35138 Gran Canaria, Spain 


Need schematic for a Hammarlund Model RDF 10. 
William Beckett, 6 Myrtle Lane, Hilton Head, SC 
29926 


“Philco Transitone Service Broadcast” - Philco is- 
sued this newsletter on auto radios in the mid- 
1930s. I have 59 issues from 1933 to 1938. Wish to 
hear from others having any issues and/or index for 
same. Want to trade photocopies so we can mutu- 
ally improve our collection of this publication. Gary 
Micanek, 226 Henry Ave., Manchester, MO 63011 
(314) 227-7046 


WANTED—KEYS AND TELEGRAPH 


Old or unusual telegraph gear including oddball 
bugs (speed keys), pre-1870 landline keys, and 
huge old spark era keys. Always looking to add to 
my collection one at a time or whole collections. Gil 
Schlehman, K9DWY, 335 Indianapolis Ave., 
Downers Grove, IL 60515-3119 (630) 968-2320 


Your no longer used Vibroplex bug with narrow 
base (3 inches or less); Reasonably priced Presen- 
tation Vibroplex or McElroy bug. Brian Roberts, 
130 Tara Dr., Fombell, PA 16123 (724) 758-2688 
WANTED—LITERATURE 


1920 or earlier QST magazines, old ARRL Hand- 
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books. Eddy Swynar, VE3CUI, 3773 Concession 
Road 3, R.R. #8, Newcastle, Ontario LIB 1L9 
Canada E-mail: gswynar@mail.durham.net 


Specifications, brochures, promotional literature, 
book references or other info on Marine LF/MF/HF 
receivers by RCA Radiomarine and Mackay Radio 
since WWII, such as AR8516, CRM-R6A, 3007, 
3010, etc. Will pay photocopy/postage, if neces- 
sary. D. Whiting, Box 2536, South Porcupine, On- 
tario, Canada PON 1HO 


Need complete Rider’s manuals for 20s, 30s, 40s 
and 50s to make my restoration chores so much eas- 
ier — will buy or give orphan a good home. Bob 
Napoli, K2LGO, Box 158, Riverhead, NY 11901 


WANTED—MILITARY 


WWII German military radio/radar gear; clandes- 
tine sets from all periods. Also cipher gear. Rag Ot- 
terstad, LASHE/OZ8RO, Hosterkobvej 10. DK 
3460 Birkerod, Denmark Tel. ++ 45-4281 5205 E- 
mail: otterstad@inet.uni2.dk 


A military surplus AVT-112 transmitter, small HF 
AM unit full of 6V6’s!. Doesn’t have to be unused, 
just restorable. Rick Ferranti, WA6NCX, 254 Flo- 
rence Ave., Arlington, MA.02174-7248 (781) 981- 
3454 weekdays or E-mail: remler@II.mit.edu 


WANTED—PARTS 


Chassis for Crosley Elf or Model #48, tube ampli- 
fier (TA) for AK breadboard and cabinet for Ma- 
jestic Model 161. Walt Wrabek, Rt. 4, Box 370, 
Menahga, MN 56464 (218) 564-4623 


Knobs, telescopic antenna, waveband pushbuttons 
and manual (or schematic) for Zenith Transoceanic 
Model 8GOOS5TZI1Y, or whole chassis. Argirios 
Adamidis, Kampouridi 19, Panorama, Thessa- 
loniki, Greece 55236 (031) 342 405 


National S101 audio transformers, grid caps, dog- 
house power supplies and coils for any National 
radio. I love National! Sylvia Thompson, NIWV/J, 
33 Lawton Foster Rd., Hopkinton, RI 02833 (401) 
377-4912 


Eddystone 898 dial. Must be in good condition. 
Also, code tapes for TG-34 keyer. Ed Rybak, 
W3QAG, P.O. Box 753, Morrisville, VT 05661- 
0753 


Slug-tuned loopstick (tapped ant. coil), b’cast band, 
3 terminal; 455 kHz crystal; 365 pf variable cap.; 
tapped ant. coil, broadcast band; slug-tuned coil 
3.4-5.8mHz and a Variac. Thanks! R.A. Rawliuk, 
Box 317, Nenana, AK 99760 
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Airway audio transformer and filament rheostats (4) 
for restoration of Airway Type G; Also, radio for 
1954-55 Chevrolet truck (first series). George Cle- 
mans, 851 West Wooster St., Bowling Green, OH 
43402 E-mail: clemans@bgnet.bgsu.edu 


FT243 crystals, 7.035-7.140 MHz; NOS type 17JF6 
electron tubes. R.C. Yingling, 2 South Locke Av- 
enue, Yeagertown, PA 17099 


Lid for United States Radio and Television Corp. 
neutrodyne electric receiver (8 tubes), 13"x18". 
Must be in good condition. Fin Stewart, 1 Perouse 
Ave. San Remo, NSW 2262, Australia 


Knobs for 2 late 40s TVs: GE 810 and Motorola 
7VT1. Both sets have small plastic knobs, and a set 
of any knobs which would work, but all match, 
would be appreciated. Ron Zammit, 469 Campana, 
Arroyo Grande, CA 93420 


Plug-in coils for Millen matching preamplifier type 
92101. Phil Taylor, 3 Silver Lane, Billingshurst, W. 
Sussex RH14 9RP, England phone/fax 011 44 1403 
8am to 5pm eastern 


Looking for a Weston Electrical Instrument Corp. 
Newark, NJ D.C. Voltmeter, Model 301, 200 ohms 


per volt. Fits opening in metal panel 2/4" dia., outer 
flange or mounting ring 3/4" dia. Fred Freebolin, 17 
E. View St., Lombard, IL 60148 


HRO-5 coils and Crosley VIII cabinet. Patrick 
Marineau, 6300 Kingsway Drive, St. Louis MO 
63123 E-mail: kampem1@juno.com 


WANTED—BC/SW TUBE RADIOS 


Want Zenith 5S126, 5S128, 6S222 dead or alive. 
Also a copy of “World’s Equivalent Tubes” by 
Bran. Gary Cain, P.O. Box 521, Shakopee, MN 
55379 (612) 497-3794 


WANTED—TUBES & TRANSISTORS 


Need four (4) type 572B for Clipperton L by Den- 
Tran — or does anyone know of suitable substitute? 
Thanks. Don Miller, W2MQB, P.O. Box 3005, The 
Springs, NY 11937-0395 (516) 324-2546 


RCA or other brand 5556. Buy or swap from large 
range British tubes all NIB. Phil Taylor, 3 Silver 
Lane, Billingshurst, W. Sussex, RH14 9RP, Eng- 
land phone/fax 011 44 1403 78650 8am to 5pm 
eastern 


THE VACUUM TUBE, continued from page 58 


The first tubes supplied to Cunningham 
were the types UV-200 and UV-201, 
which were marked C-200 and C-201 re- 
spectively. These were released at the end 
of 1920. The use of separate type numbers 
for RCA and Cunningham tubes was con- 
tinued until 1934, when both brands 
adopted the RMA standard type-number- 
ing system. The name Cunningham never 
disappeared from the marketplace, though 
for a short while beginning in 1934 some 
tubes carried the dual marking “Cunning- 
ham Radiotron.” 

By 1931 RCA had set up its own tube 
factory, and at this time E.T.Cunningham, 
Inc. was taken over by RCA and consoli- 
dated with the RCA Radiotron Co. Elmer 
T. Cunningham became president of the 
newly formed company. In 1933 Mr Cunningham 
was elected president of the RCA Victor Co. (See 
Radio Engineering April, 1933, p.23.) | 

Although at one time Cunningham-branded 
tubes were used as initial equipment by some 
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Box for C-300 detector (right) carried Audiotron logo. 
By the time the C-324 screen grid amplifier (left) was in- 
troduced, that logo had disappeared from the packaging. 


radio manufacturers, and Cunningham tubes were 
nationally advertised, RCA’s eventual policy was 
to retain the Cunningham name for the replace- 
ment market. It continued to be advertised until 
well into the post-war years. 
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MUSEUM NEWS, continued from page 68 


erous donation to the AWA Museum fund. Your 
generosity has assured a level of fiscal well 
being for the museum not enjoyed for quite some 
time. Now we have to figure out how to make 
that last for some time into the future. 

I also want to acknowledge a wonderful gift 
by Helen Kelley of Bruce’s personal collection 
of books. The several hundred volumes are a re- 
markable collection of many exotic titles and in- 
clude many signed copies. Duplicates to the cur- 
rent collection will be made available to the 
AWA membership at some time in the future. 

Ham radio activity remains high and there are 
a few newsworthy items. Certainly number one 
is that the call W2ICE lives on! We formally or- 
ganized the Electronic Communications Mu- 
seum Amateur Radio Club (ECMARC) and ap- 
plied for a Club license. The usual KC2 call was 
issued in March and, as authorized by the Kelley 
family, W2ICE was requested and should have 
been routinely issued by the time you read this. 
Bob, N2RSM, is club President and Stan, 
WMs3D, is the Club station trustee. 

It’s hard to keep Bob, W2ZM, still for very 
long and we’re now off with another adventure 
similar to the 1BCG project. Hint: 1HMO partic- 
ipated in the first ham radio transatlantic 2-way 
QSO in 1924. More information the following 
page. 

By now the Spring Meet is history. Hope you 
were there, I’m sure it was great, now let’s start 
working on the September Convention. Remem- 
ber to get your Zeniths all polished and shiny. 
Warmest Regards... 

Ed Gable K2MP/W2AN 
Curator, AWA Museum 


WORLD’S FIRST SOLID-STATE TRANSMITTER 
By Bruce Kelley, W2ICE 


Editor’s Note: This article is the last of a series 
on interesting museum accessions by Bruce Kel- 
ley, former museum curator and now a silent key. 
They were intended for occasional inclusion in 
the Museum News column as space permitted. It 
seems especially appropriate to use it now, in an 
issue where we are celebrating the 50th anniver- 
sary of the birth of the transistor —MFE 


ictured here is what may be the first work- 
ing transmitter using a transistor—at least 
it was billed as such in OST for February 
and March 1953 and RCA Ham Tips, Vol. 13, 
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No. 1. This historic first was a personal project of 
George Rose, K2AH, head of RCA’s Advanced 
Research and Development Lab. George, an 
AWA member, gave the’ small transmitter to 
Brother Patrick Dowd, W2GK, who donated it to 
the AWA Museum. 

Familiar with the newly developed transistor 
and having access to RCA’s facilities, George, in 
1952, built a transistorized transmitter for opera- 
tion in the 2-meter amateur band. It was designed 
around a special point-contact transistor. Stable 
operation on 144 MHz was possible by using the 
overtone of a 16 MHz crystal in a modified Col- 
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pitts circuit. Power was obtained through a drop- 
ping resistor from a 22/4 volt hearing aid battery 
delivering about 10 volts. Power input was in the 
30 milliwatt range. 

Two meter operation was selected for several 
reasons: with only 30 milliwatts, a high gain an- 
tenna was necessary, and VHF was the answer. 
In addition, it was a challenge to see if a transis- 
tor would oscillate at this very high frequency. 
Using a 12-element beam, K2AH successfully 
worked several stations with W2UK being the 
best DX: 25 miles. 


George’s professional achievements include 
developing the radically-designed pre-war pen- 
cil tube. He also had technical responsibility for 
the S-band tube, transducer tubes, RCA point- 
contact transistors and the challenging Nuvistor. 
However, few hams realize that he was a fellow 
amateur who made the world’s first solid state 
transmitter. A number of Rose’s developmental 
vacuum tubes are displayed at W2GK’s Man- 
hattan College Tube Museum, and the little 
transmitter can be seen in the AWA Museum. 

K2AH became a Silent Key in 1984. 


Transatlantic Amateur Communication 
Accomplished! 


1MO and 1XAM Work French 8AB When Two-Way Amateur Contact 
is Established Across Ocean for First Time; IMO Wins QST’s 
Brown Derby for Feat; One Hundred Meters Does the Trick 


n case you hadn’t guessed, this isn’t exactly 
current news! The above blurb is from QST 
from January, 1924 and the event described 
had taken place two months before. 

This coming November the AWA plans 
a special event, to take place on 85 meters, 
commemorating the 75th anniversary of 
that significant accomplishment. A replica of 
the 1MO transmitter has already been built 
and tested, and the Event Coordinator will 
be Ed Gable, K2MP/W2AN, our Museum 


Curator. Complete information will appear in 


the August OTB. 


Our replica is a close copy of the 1MO trans- 
mitter as described in the January, 1924 OST. 


Bob Raide, W2ZM 431 S. Wilbur Avenue Syracuse, NY 13204 
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THE MUSEUM 


Visit our Internet web site: http://www.ggw.org/awa 


AWA Electronic Communication Museum 


FREE ADMISSION 


Location: Village Green, Rts. 5 & 20, 
Bloomfield, NY. 


Hours: May | through Oct. 31—Sun- 
day 2-5 p.m.; June | through Aug. 31— 
Saturday 2-4 p.m.; July | through Aug. 

3 1—Wednesday 7-9 p.m. (Closed holi- 
days.) 


Group Tours: By appointment. 


Museum Telephone: (716) 657-6260 


Mailing Address: Amateur Station: W2AN 
Ed Gable, Curator, AWA Museum, 


187 Lighthouse Rd., Hilton, NY 14468 Curator: Ed Gable 


MUSEUM NEWS 


begin their work sessions with the building at 40 degrees and reaching a balmy 55 by 

day’s end. Activity includes steady improvement on the museum data base, a steady but 
hard-to-see-the-end-of task of revamping the Library, evaluation and repair of broken radios, 
administering O7B/Review sales and answering the never ceasing stream of requests from ex- 
ternal organizations regarding questions on old radio. 

Let me touch upon that last comment for a moment. Many of you may be surprised at how 
often the museum is contacted for information from our archives. This will range from a simple 
request about Aunt Emma’s radio found in the attic to serious requests from other museums. 

The Titanic movie has caused quite a bit of activity from various organizations wanting 
information on radio equipment, messages, etc. An interesting request that was fulfilled came 
from a maritime museum which wanted an audio tape of the actual Titanic CQD/SOS mes- 
sage. Can do! Using the spark transmitters in the museum, the message was easily duplicated 
and is now part of their exhibition...with extensive AWA credit. 

We’re now working on a similar project for a production company doing the story of the 
first ever distress signal sent at sea, the 1909 Republic story. We also provided a stage full of 
radios and equipment for GEVA Theater’s production of Radio Gals and the most current 
project is for a 150 year old electric company wanting stuff for their celebration. 

As you can see, there is a lot going on besides putting old radios on the shelf. This activ- 
ity always gets the AWA name in front of the public and has been beneficial in terms of do- 
nations. Speaking of which, I join President Bill Fizette in thanking each of you for your gen- 
(continued on page 66) 


S pring is coming and none too soon for your dedicated museum gang. All too often they 
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